Assessment of Current and Future Generated Selected E-Waste Quantities in Abu Dhabi by Al Nasseri, Khaleel Ibrahim
United Arab Emirates University
Scholarworks@UAEU
Theses Electronic Theses and Dissertations
12-2015
Assessment of Current and Future Generated
Selected E-Waste Quantities in Abu Dhabi
Khaleel Ibrahim Al Nasseri
Follow this and additional works at: https://scholarworks.uaeu.ac.ae/all_theses
Part of the Environmental Sciences Commons
This Thesis is brought to you for free and open access by the Electronic Theses and Dissertations at Scholarworks@UAEU. It has been accepted for
inclusion in Theses by an authorized administrator of Scholarworks@UAEU. For more information, please contact fadl.musa@uaeu.ac.ae.
Recommended Citation
Al Nasseri, Khaleel Ibrahim, "Assessment of Current and Future Generated Selected E-Waste Quantities in Abu Dhabi" (2015). Theses.
233.
https://scholarworks.uaeu.ac.ae/all_theses/233
lmEU 
• (( � )\ o�1 �J-Sl .. 11 , .. :IIJUlPI b..a� '\;I United Arab Emirates University 
United Arab Emirate University 
ollege of cience 
Department of Biology 
S ESSMENT OF CURRENT AND FUTURE GENERATED 
SELECTED E-WASTE QUANTITIES IN ABU DHABI 
Khaleel Ibrahim Al a en 
Thi the is  i ubmitted i n  part ia l  fu lfil ment of the requirement for the degree of 
Ma tel' of cience in E nvironmental c iences 
U nder the upervis ion of Dr. Mohamad Mostafa Ahmed Mohamed 
December 20 1 5  
ii 
Declaration of Original Work 
L Khaleel Ibrah im bdul l a  I Ia eri . the under igned. a graduate student at the 
n i tcd Arab 'm irate ll i \ er i t) ( I). and the author of thj the is ent it led 
.�\ \e \Wlel1f of Current and Future Generared ,elected E-l1'U'ite QUClnti/ie il1 AIm 
Dlwhi. hneb). solemnly dec lare that thi' the i i m) wn ori ginal research work 
that ha' been done and prepared b) me under th f Dr. 10hamed 
i\ 10 tafa A. � lohai11cd . in the ol lege of C lence at AEU . Thi work ha not 
pre\ iou I) been pre ented or publ i  hed, or formed the basis for the avv ard of any 
a ademic degree. di ploma or a imi lar t i t le at thi or any other university. Any 
materia l '  bOlTO\\ ed from other ource ( whether publ ished or  unpubl ished ) and re l ied 
upon or included in  my the i have been properly c i ted and acknowledged in 
accordance \\ lth appr priate academic conventions. I further dec lare that there i no 
potential confl ict o f  i ntere t with re pect to the research.  data col l ect ion.  authorship.  
pre entation and lor pl l  bl ication of th is  the is .  
tudenf ignature : ----j�,£-7"'-=�----- Date : as,Ie 1,/ Zo \ 6 
Advi or Committee 
I) .\d\ i sor:  Dr. Mohal11ad I\1 tara Ahmed 10hal11ed 
Titk: As oc iate Profe or 
Dl.:partm I1t f Ch i l  and Fm i ronl11ental Engine ring 
o l lege of  Engineering 
iv 
v 
ppro at of the Ma ter The is 
Thi Ma ter The i i appro ed by the following Examining Committee Members: 
1) dvi or ( ommittee Chair): Dr. 10hamad Mostafa Ahmed Mohamed 
Title: ociate Profe sor 
Department of Ci il and Environmental Engineering 
College of Engineering 
ignature --�-y�t"'44#f&��-
2) Member: Dr. Rezaul Choudhry 
Title: A ociate Profe or 
Department f Civil and Environmental Engineering 
College of Engineering 
Signature a� � 
3) Member: Dr. Khalil Alu11ed Ammar 
Title: Head of Natural Resources Management Section 
Company: International Centre for Biosaline Agriculture 
Signature __ J..:.r..Cl�""'-"=f-'-'CJ.:::M..:....:-____ _ -
Date 06/1 2/26/S 
Date 6 b (Il 2- / 20 ( S 
'J h i ' \ 1a  ter 1 he i '  i accepted b) : 
,\ct ing Dean of  the ol lege f c ience : D r. Ahmed Ali 1u rad 
, ignature ---�--+=4�'-'=====�"--'.+-- Date 
Dean or the Col leg of the Graduate tudie : P rofes o r  agi T .  Wakim 
igna lU re !� Date '+ \ I \ 20 ( 6 
Copy J2.- of --1L 
vi 
vii 
b tract 
1:-\\ a 'te i a tenn u 'cd to de cr ibe electrical and e l  ctronic products that enter 
the \\ a te tream. urr n Il ) . it i ·  the fa Ie t gro\\ ing tream of munic ipal \\ a teo 
I n formal  di  p al of  -:-\\ a te may cau eriou health and pol l ution problem to 
human a '  \\ e l l  a the en\ 'i r onm n L  Al though E-\ \.ast may repre ent les than 5% of 
the total \\ a te di carded into land fi l l . yet  i t  i n  I ud s more than 70°'0 of  o\'era l l  toxic 
\\ asl \::. ot onl)  the e'\.act amount of  E-wa le generated in the AE i unkno\\ Il. but 
it i continuou .l)  increa ing with the ad\ 'ent or ne\\ e lectronic product . There fore. 
the main aim r thi  the i i to a e the current and future quant it ie of E -\\ aste in 
bu Dhabi emirate. que t ionna ire wa developed to e timate the generated E -
\\ 'a te quant i t ie  [or three product : namely.  l aptop . desktops and mobi le  phones. 
Copie of thi que t iormai re haw been di tributed to the publ ic in  AI -Ain and Abu 
Dhabi c i ties to col lect data about the E - waste .  This  data wa used to e t imate the 
cunent and future quanti t ie  of E-wa teo  The est imated quant i t ie  of  generated E ­
\\ a_ te i n  bu Dhabi ar for three product 1 . 1 5 1 .000 mob i le  phones. 464,000 
l aptop . and "'00.000 de ktop , The future quantit ies of E -\\'a te are predicted based 
on the l i fe pan of each product .  They v, ere e t i mated to be 827.000 laptops. 223 .000 
de ktop . and 1 .6 1 8 .000 mobi le  phone , The re ul ts  a lso indicated that 78% of  
re  idents in  Abu  Dhabi are aware of the ad\'er e effect  o f  E -waste and they are 
ready to di po e E -wa te in an environmental friendly manner. Tl us study wi l l  help 
govenunent and agencies to p lan for E -\vaste management based on the est imated 
quant i ties of E-waste ,  
Ke "'\ ord : E-wa te o l aptop . de ktops. mobi le  phones. Abu Dhabi . 
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hapter 1 :  Introd uction 
E-\\ a te i de fi ned a a teml u d to d c ri be electri al and Ie tr mc 
I.:qui pment that enter the \\ a te tream ( amia . 20 1 3 ) .  E lect Jical mean an > mac rune 
that tran fers the e lectr nic current into imple energy form such a heat. l i ght or 
motion: f r exam pI . toa ter and \ acuum c leaner . E lectronic means any devic 
manipulate the electrical current it e l f  to coa . i t  and to conduct u eful act i \'i t ie . for 
e �ample. audio e lectr n ic  device and video de\ ices ( amia . 20 1 3 ) . 
1 . 1  E-\\ a te 
E-\\ a te i "a genenc tenn encompa mg "anous fOlm of electrical and 
e lectronic equipment ( E E E )  that are old. end of electronic appl iances and have ceased 
to be of an) \ 'a lue to the ir  owners . practical de fi ni t ion of E -wa te i s  am electrical lv 
- -
powered appl iance that fai l s  to ati f y  the cunent 0\\ 1er for it original ly intended 
purpo e" ( \\'an jau. 20 1 1 ) . Due to development of infol111ation and communication 
technologie . E-\\ 'a te increa ed to the extent that ht could have direct impact on 
human and el1\ i romnent ( Wan jau. 20 1 1 :  Vadoudi et a 1 . . 20 1 5 ) .  I n  20 1 2 . Tans kanen 
mentioned that annual generation of E -\va te increa ed by 1 7  kg per person in the 
European Ilion countlies.  versus 1 kg of E-waste in developing mar ket. such as 
China and I ndia. and more i ncrease is sti l l  expected (Tan kanen. 20 1 2 ) .  
There are two leve ls  of E- waste revealed by Colvin ( 2008 )  inc lud ing 
1 .  "What does an e lectronic appl iance consti tutes o f?  
2 .  When does an electronic devi se become waste? 
2 
With re pect to the fir [ que ti n. the [ocu i s  on ome of the de\ i e . \\ hich 
are ca l led " bro\\ n go d '" uch a te le\ i ions. ta king into account the exc lu  ion of 
"\\ h ite go d "  uch a \ \a hing machine and re [rigerators. Io [ of the legi slati n 
that deal \\ ith e lectrical and electronic equipment or electronic waste al lO\v di po al 
\\ i thin the . amc tream ( norom and Osibanjo.  2008 ) .  £-\\ a t encompa e a broad 
and grO\\ ing range o r  e lectron ic de\ ice ranging from large bousehold devices such as 
refri gerator' . a ir  condit ioner . c 11 phon . per onal tereo . and con umer e lectronic 
[0 computer \\ hich ha\ e been d i  carded b) the ir  user ' ( Widmer et al . .  2005 ) .  This  
de finit ion g i\  es an ind ication of £-\\ a  te components. S imi larly. a more prec i se 
de finit ion i nece ary not on ly legal .  but al  0 for practical purposes. Thus. it can be 
c learer that the defini tion of E -\\ "a te i any device u ing electrical energy reaching its 
end of l i fe (8 I i  et a1 . .  20 1 5 ) .  
F inding a n  wer t o  the second que tion wa attempted b y  Rose e t  a l . . i n  2002. 
ccording to them. an e lectronic devise doe become waste. i t  refer that the product 
reache the end of its l i fe .  The defin i tion of the end-of- l i fe ( EoL ) means the t ime 
\\ "hen the product i no longer useful for the o\\ ner. On the other hand. these devices 
that have t i l l  not reached the EoL for the second buyer. it could be useful for him or 
the thi rd bu) er ( Ro e et aJ . .  2 002 ) .  
Advances in the  technology during earl n ineties such as electronic mai l  and 
e lectronic trade. i ni t iated the use of prefix "e " such as e-maiL e-trade and E -waste . E­
waste had bee n i ncreased recent ly  due to vast development in technology. It cau es a 
huge problem to municipa l i ties .  E en i n  developed countries the management of E­
v,aste i s  bei ng a ma jor concern ( Si nha, 2004 ) .  For the household sol i d  municipal 
waste s) stem.  the E-waste is more compl icated because of the content of posing toxic 
materia l .  These toxic material transfer easi ly to the enviromnent and harms the 
3 
CCOs) ·tem ( Lim and cho t?n L mg. 20 1 0 ). Thi kind of \\ a te need pecial treatment to 
p wtect our em i ronment and to ayoid lea kage and di i pation of extraneous toxic 
clements into em ironmen t ( thiannop kao and Wong. 201 " ) . 
Proper management i a logical \\a) to reduce the em ironmen tal impact 
aroused by 1:-\\ n te ( hin kumn and Huong. 2009 ). The re earch outcomes on the 
quantit) of £-\\ a te o he l ps go\ crnment to re pond and to fi nd effecti ve solution for 
i t  manng l::men L Fir t la\\ for E -\\ a te management wa pas ed in 1 998 b) the fir t 
nation. \\ it zerland . \\ ho " ere establ i  hed fi r t f0l 11ed E-waste management ( Widmer 
et a l . .  2005 ). 
,\l so con 'umer in de\e loping countries l i ke India.  the usage of electrical and 
e lectronic product i s  i ncrea i ng. and greater amounts of tho se products are finding 
thei r \\ n) into a wa te str am ( W idmer et a 1. .  2005 ) .  Managing this  chal lenge i s  not 
onl) the re ponsi b i l i ty of munic ipal  gO\ er rul1ents. but i t  al 0 goes to producers and 
con Ulners. The) \\ould have to reth ink about \\ hat is happening to their  product 
further dO\\ l  the stream ( Widmer et a 1. .  2005 ) .  
The fast production of electIical and electronic equipments and the low prices 
of the product can increa e the ales cau ing the increase in "';aste . A report 
pub l i shed by United ati on Universi t y  (UNU ) in 2007 shows that 44% of W EEE 
( Waste of E lectrica l  and E lectronic Equipment ) are batteries. fridges and other 
cool ing and freezing appl iances. as wel l  as household app l i ances ( ldeho. 20 1 2 ) .  Other 
part of WEEE may inc lude mobi les and computers. The tream of fa t growth in  
these products. i ncreases the toxic substances in  the environment when it  becomes 
\vaste. This  leads to occupational and environmental heal th threat ( Puc kett and Smith. 
1002: Bel i s  et a 1. .  20 1 5 ) .  
4 
1 .2 E-\\ a te Probl m a nd it Releva nce 
E -\', a ,  te is  global problem cau ing eri u threat to the human heal th and 
en\ i ronm n L  Thc E-\\ a  'te is creating thre l: main problem ( Babu et a l . .  200 7 ) :  
1 - fhe fa t gro\\ l I1g \v a'te lr am 111 both the de\ eloped and dewloping 
countries 
2 - c om method or re cy cl i ng E-\\ a te cause em i ronmental and human health 
problem in de\ cloping countrie 
3- The ra\\ material that u ed to the re cy cl i ng of E -waste is rare and costly 
The t chnologi cal  i I1 Jl0yations are re cent ly too fast than before. The l i fe t ime 
of the e le ctroni c good i gett ing shorter than be fore ( Babu et al . .  2007) .  A clear 
example i TV . s\\"i t ch ing from analogue to d ig i ta l  i n  a short period of t ime 
( Ongondo et a l . .  20 1 1 ) . 
Quanti t ie  of E-waste are expe cted to be in creased in the coming years due to 
adyan ced te chnologies and i nterest in developing the e conom i c growth t l u' ough E ­
produ cts ( Robinson. 2009 ) .  I n  the present days. te clmologie have been developed to 
redu ce the s ize of the ele ctron . On the other hand. there i no redu ction in  the number 
of deyi ce produ ced ( Hi lty. 200 5 ) .  
E -waste generat ion i s  i n creased i n  a l l  developed and developing countries 
(Alabi and Ba kare. 2 0 1 1 ) . It is predi cted that i t  is going to be a ma jor d i saster in Asia, 
Easte rn E urope. and Lat in  Ameri ca as the progressively in crease their use of E­
deyi ce ( Robin on. 2009 ) .  It is est imated that the rate of produ ction of pes wi l l  be 
doubled by the year 2030 ( Yu et a l . .  20 1 0 ) .  
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. -\\ a te po es '0 mu h danger and ha\e bad con equence to human h al th 
and e l1\ i rollment mainl)  b) t \\ 0 effect . Fir t l) . leaching of hazardou and toxi 
material fr0111 the electr nic. e p c ia l l )  the lead. into the em irolllilent from E -\-va te 
land fi l l s: , econdl) . the uti l i zation of improper recyc l ing-t clmiques in deyeloping 
count rie ' .  Additional l) . huge amount of toxic ub tance l ike lead. mercury. 
cadmium. be'\.a\ a lent chrom ium and flame -retardant have been found in E-\\ aste 
( Babu et a! . .  2007 ) .  If metal such a copper. gold and a lumi num re overed from E ­
\\ 3 te are dumped a fl:er improper t r  atment. the leachate from the e waste also 
adn�r e h  a fTect the health and em ironment ( Lim and choenung. 20 1 0 ). 
There i al 0 ome possible hazard due to the absence of proper management. 
In dew loped countrie . ome of recyc l ing processe are regulated to avoid the huge 
i m pact on the en\ iromnent and human health. The regulation helps to reduce and 
ontrol  the impact . On the other hand. few recycl ing proces have no regulated rules 
on ho\\ to recyc le  E-waste or to reduce the impact of recyc l i ng proce s into 
em'i rorunent and hWl1an health.  0 that in  developing countries there are a lot of 
health conditions for the w orkers in  the recycl i ng process such a damages in D A of 
the workers. premature aging and cancer ( Li m  and choenung . 20 1 0 ). 
The recyc le  proces benefits for U and E are smal l because of h igh costs to 
labor and the strict regulat ion on export ing E -waste to developing countries. During 
the process of recyc l ing the h igh leve l s  of pol lutants may harm the workers work ing 
in many de\eloping countries. This is due to unregistered process which emits 
dioxin . fmans.  and others ( Kahhat et a l . ,  2008 ). Some of the process \"hich affects 
the l abor duri ng the metal separation may inc lude acid bathing and heat ing using fire. 
A huge amount of pol lution may emi t  from th is  process leading to the spreading of 
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tOX IC du<;t in  the ai r. water. and oi l .  Tbi  could lead to eriou health i ue ( Kahhat et 
a ! . .  :200 ) .  
\ lot of  re car he indicated that there are too man) elwironmental impacts 
and health i '  LIe re lakd to info11l1al E-\\ a  te re yc l ing i n  de\ eloping countrie 
( Kahbat ct a l . .  :2008 ) .  ccumulation of ome toxic mateJial \yere found higher i n  
per on- l i \ ing ncar to in J011l1al E -\\'a te recyc l i ng area in China.  1 o. hi gher le\ e ls  
of  toxic and haz.ardou LIb (ance \\ ere found in the o i l  water and air around 
rec) c l ing plant in China and I ndia due to lack in afet) 111 asurement near these 
recy l i ng ar a ( Kahhat et al . .  2008 ) .  On the other hand. around 20 0'0 of E -waste in 
l' \\ a col lected and recyc led in 2007 and th remain ing E-\\ aste was thrown or 
dumped in land11 1 1  \vhich could cause leakage of toxic ity i nto envi rOlmlent 
( Gro sman. 2007 ) .  
ome of e lectronics with printed \\, lr I ng board contai n a mixture of 
ub tance that can be u eful ,>,,'hen recycled. There are orne u efu l  substances in  
e lectronics l i ke copper. a luminum and gold which can be col lected and reu ed as raw 
materia ls .  Hence. the need of  extract ion of  new raw materia ls  required by mi ning 
act i vit ies wi l l  become less ( Orl ins  and Guan. 20 1 5 ) .  
Dur ing the period of 1 999 - 200 1 ,  i t  was observed that decrease i n  amount of  
tantal um significantly. there were on ly  two companies around the world which 
extracted tantalunl ( Hi l ty. 2005 ) .  China topped exporting the rare earth meta l s  to 
Japan. The cost tor extract ing rare earth metals are composit ional ly too h igh than 
recyc l i ng .  0 when China h indered export ing the rare earth metal s.  i t  was encouraged 
by EL' and to develop a tec1mology for recycl i ng ( E P. 2009) .  
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1.3 he is tructure 
fhis the i conta in  fi ve chapters a fol lo\\ ing:  hapter ( 1 )  e lab rate on the 
had.gr und in fo lmation or E-v\ a  teo The d finit ion or E-\va te wa di ell ed at the 
heginning of thi chapter. ext. thi chapter de cribed E -\va te problem and it 
re levance.  
harter ( 2 ) de cribed the risk and hazard of th is  E -waste and the needed 
spe ial treatment or recyc l ing. Then. th low and the de fini t ions that are related to E ­
\\ a. te management are mentioned. Al o.  thi chapter di cu sed E -waste in team of 
recent re earch a t i \  i t ie  re lated t the topic i nc luding avai l able i n formation about E ­
\\ a te in Abu Dhab i .  
Chapter ( 3 )  summarized the various step emplo ed  i n  col lecting infom1at ion 
t luough que t ionnaire . 
Chapter (4)  repre ent the re ult of the survey conducted . Then. the e t imated 
quant i t ie  of E-waste in Abu Dhabi were calculated. Final ly. forecast ing of future 
products and E-wa te quanti t ies are conducted . 
C hapter ( 5 ) incl udes summary and concl usions of  t lus study as wel l  as 
recommendation for future research work . 
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C h a pt e r  2 :  L i t e ra t u re Review 
During I a  t decade. a ign i ficant in  rea c i n  the pri \ ate deyelopment of  
kchnolog) . e pecia l ly  i n  th fie ld  r commun ication v. a ob en ed. Clmenth .  E­
\\ a. t i ' tht.: fa te�t gr v. i ng tream or munic ipal  v..aste ( Khetri wal . 2009 ) .  More than 
00 0 o f  lectr nic product \\ orld\\ ide ( about 50 mi l l ion ton ) were di carded a £ _  
\\ a t . i n  landfi l l  o r  inci nerator l a  t y a r  and nearl ) 2 %  or  American waste were 
found on the dumping ite ( amia . 20 ] 3 ) . 
2 . 1 The i m port a nce  of managi n g  E-w a te 
Once an electronic de\ i e reaches it EoL it wi l l  not be useful to owners an) 
more. Car hould be taken and di po ed in a proper way ( thialU1opkao and Wong. 
2 0 1 "\ ) . £-\\'a te management i not only d i spo al or recyc l i ng of waste: it a lso inc l udes 
proper col lection and tran p011ation before i ts  di p al r re ycl ing (O l ive i ra et a l . .  
20 1 2) .  t rategie of  reduc ing the total E -waste exerci e the -l R  ( Reduce. Recoyer. 
Reu e and Recyc l e )  ( Ol i ve i ra et a1 . . 20 1 2 ) .  
E -waste management i impo11ant. as the u age of electronics i tems became 
pa11 of es ential commodity of the human l i fe .  LO\\'eri ng of cost of product is a lso a 
rea on for high quantit ies of E-", aste. On the other hand. the l i fe span of e lectronic 
products becomes Ie  s: whi le.  there is no proper di sposal or recyc l i ng for the old e­
device ( O l i ve i ra et a l . .  20 1 2 ) .  
2 . 1 . 1  Resources deplet ion 
I t  i s  c lear that the E -waste i s  a good source of raw material and can be 
extracted ( Taye and Kanda. 20 1 1 ) . E lectronic and electrical  products are m ixture of 
many preci ous meta l s  and materia ls  l i ke gold  and si l ver ( Hi l ty 2005 ) .  Those materials 
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can he c Ia · 'i 1ied into man) t) pe l i ke th pIa tic. ferroll and nonferrou metal . 
prec ious metal . etc .  ] n  add it ion to that. a re earch in \.\ i tzerland on -\\ a te found 
that more than - 00 0 of the total compo ed of \ ali ou metal . pia t ics and pIa tic metal 
mi . tures and ::wo o athode Ra) Tube ( C RT )  ( Widmer et al . .  2005 ) .  
/\ decrea e in  a\ erage l i fe pan of central proces ing  unit (CP  ) from 4 . 5  to 
3 . 1  ) ears were noticed b t\\ en J 99_ and 1 999. and it was predicted to be 2 years by 
2005 ( Lin .  _002 ) .  The e lectroni  retUl11 ( organ ization in  charge or  the o l lection and 
d ispo al of E-\\ a te in  NOlWa) ) aid that ther is an advanced recyc l i ng method 
through \\ ith maximum of 95 to 99° 0 reduction can be achieved for r cyc l i ng metal . 
La t t\\ 0 d cad . the contribution of plastic has been i ncreased in the appliances by 
more than 50 0 taking from metal hare. Ho\,,·ever. the plastic are not highly lucrative 
10 rec) c l i ng ll1 U t reduce .  On the other hand. E-wa te new manufacture and helps 
economical ly  i .e .  one deshop computer need about 240 ki lograms of fossi l fue l s. 22 
k i logram of chemicals and at lea t I JOO l i ters of water in \\'hich it must be reduc ed 
( Wi l l iams and a aki .  2003 ) .  
2 . 1 . 2 H ea l t h  and env i ro n me n t  hazard 
The main concern from the envi ronmental point of view about the E -waste 
are the hazards of uncontrol led release of substances i nto the envirolU11ent. the use of 
les  recyclable materia ls  i n  the manufacturing process. unsuitable di sposal of E -waste 
( Robinson. 2009).  There are many health hazards coming from materia ls  and e lement 
\vhen there are d irect contact with cadmium. mercury, lead and dioxins, and furans 
\\'hich emitted t hrough the E-waste spin .  Recyc l ing of E-waste is a lso very dangerous. 
hence the effluent and emissions from thi s  processes m ust be moni tored carefu l ly 
( Robi nson. 2009 ) .  
\ lan) 
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( B  N.  To,>;ic Link etc . ) and ne\\ spaper report ( an Jo e 
\ lercur) '\Te\\ . IlL. Time f India.  and I nd ian Expre s )  mentioned that a lot of E ­
\\ a te hipm�nt i in  p r  gr fr m ne count!) to another country . e pecial l )  from 
de\ e loped countrie to the de\ el ping c untrie ( i nha. 2004 ) .  Thi i mo t ly  i l legal 
in man) coulltrie to al lo\\ wa te oming in ide or out ide the countr) . Ho\'" ever it i 
not 1'1'0111 the pri nci pl of em ironmental j ustice . Thi i s  too dangerous because of the 
c untrie \\ hich expoI1 to i t  doe not have proper recyc l ing proces to a\'oid the 
em i ronmental i ue ( inha. 2004 ) .  
2.2 Ch aracteri  t ic of the \V E E E  w a  te t ream 
E-\\ aste has  a lo t  of material  in  wInch are valuable and functiona l .  Spec ial 
management of  E-wa t mu t be done. becau e the unique characteri stic of i t .  The 
rea on f r the production of  the E -\,,'a te i EEE 10 s in technical and econom ic val ues 
( i nha. 2004 ) .  
E lectrical and electronic equipment can face condit ions that different betv;een 
each other regardle  of  the current u er. E lectrical and electronic equipment can be 
reu ed a a econd hand and tills i s  happening because of upgrading a mal l 
component to ex ist i ng l aptop.  On the other hand. the owner of the first three 
c1as i fication i s  di spo ing the ir  products because of the rapid  change in the 
teclmologies and Inghest cost to repairing the damages ( Sinha.  2004 ) .  E lectronic and 
electrical equipment \vaste i s  h ighly toxic.  havi ng barmed substances in the ir  parts. 
m ust be going through specia l  management and handl ing process. E -waste can be 
toxic throughout the treatment and recyc l i ng processes. suc h as cable is not toxic on 
the nom1al posit ion lmt i l  burnt for recycl ing processes. the hazardous dioxins is 
emitted from th is  process causing the toxic i ty ( i nha. 2004 ).  
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I t  i di Hicult  t o  predict t h  quant i t ie  o f  £-\\ a  te o  0 that the e t imating 
quantit� of \,., a te 00\\ bec m di fii u l t  and 1110 t of  v., h i te and brO\\ll good ba\ e 
e\ eral � ear l i fe pan. ind i  ated b;. 1 at1be\\ et al . .  ( 1 998 ). l i fe t ime of the 
product depend on the \\ a) in v, hicb con umer deal ing \\ i th the product .  Like el l i ng 
as ec nd hand or tori ng the product for a long t im . in  200 1 .  three-fourth bat1erie in 
Japan \\ ent i nto boarding m re than the expensi \'e equi pment . Hence. est imation i 
d ifficult  becau of the di iTerent path of the product before the final d i sposal ( inha. 
2004). 
2.3 E-" a te m a na gement  
ome nat ional go\ ernment and internat ional conununit ies under tood that. 
the) mu t haw a peci fic  regulat ion and monitoring system to control the di sposal of 
E -wa te ( norom and Osibanjo .  2008) .  
Basel com ention 1 989. i a global agreement i n  the  fie ld  of managing the 
hazardou \\'aste ( chl uep. 20 1 3 ) wa put i nto force on 5th of May ] 992 . It i t racki ng 
the tran portation of hazardou \Va te outside the boundaf) of the countries .  The 
conwntion i nc ludes countries which are a l so reduce the hazardous waste to the 
m i nimum le\ e ls  in  which i t  w i l l  hel p  to protect human health and to reduce the 
em'ironmental is ues due to regulat ing trans boundary movement of tho e waste 
( ch luep. 20 1 3 ) .  This  wi l l  l ead to deal ing with the countries that make i l l egal traffic 
and criminal offence. The waste that have polychlorinated bi phenyl .  compounds of 
cadmium. mercury. lead. beryl l i um,  hexa\'alent chromium. arsenic or components set 
as hazard substances are comes under Basel convention. However. Basel convent i on 
exc l uded the e lectronic equipment which i i n  working condition. which are 
transp011ed legal ly  between countries as they can use i t  for the second t ime ( Schluep. 
20 I " ) . ec nd hand u e i n  lude · e lectri al and e lectron ic a emblie . there are 
12 
ome 
confu i 111 on the II e r dectrical and electronic as embl ie  and the -waste.  0 that 
the) made r -tud) th case and add a I t or condit ion on the Ba e l  com ention to 
ha\ e metbing uitable cal led Ba el Ban convent ion a fter the addit ional i n format ion 
ofe'\port ing hazardou wa teo i n  \\ h ich i t  i n  I ud s E-\\ a  te t i l l  not under the force 
becau e i t  d e n t been recti fied b) the va t majori ty of the countries that i on the 
com ention. 1 10\\ e\ er it i Ie s effecti ve to implement than expected becau e of the 
area in \\ b ich are open to i nterpretat ion ( i nha. 200-+ ) .  
2A Extended P roducer Re pon i bi l i ty ( E P R )  
Thi tenn \\ a sugge ted b y  the wedi h M i ni str) of the Envi ronmental and 
i -atural Re'ource ( Li ndhq\'i t .  1 990 ) .  The obj ect ive of th is  teml is to expand the 
re pon ib i l it) of the producer to reduce or decrease the total envi ronmental impact of 
the product and a\'e the nat ural resources. There fore. the manufacturer w i l l  be 
re pon ib le  for the product l i fe cyc le espec ia l ly  at the EoL ( Lindhq\"i t 1 992 : 
� fanomai\ i booL 2009 ) .  
From the definit ion mentioned above. i t  i s  c lear that the manufactur i ng 
compani es are responsible to recycle the fi nal  d ispo a ! .  Environmental considerations 
m u  t be accounted and by detlning EP R .  Re ponsib i l i t ies can be shifted from 
m unic ipa l i t ies to the producers. Thi s  \vi l 1  expand the responsib i l i t ies  of the 
manufacturer to the end of l i fe cycle ( achs. 2006).  
Therefore.  the environmenta l  impacts of the products wi l l  be reduced as the 
manufacturer wi l l  be responsible for the products .  They wi l l  choose effect ive 
materia l s  to avoi d  the envi ronmental impacts and they wi l l  th ink. about the re ources 
which need to be recyc led si m i larly to reduce the waste of  the products and to reduce 
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the co  t of the take ba  k ( ach . 2006 ) .  The manufacturer re pon ibl )  \\'E EE 
dircct l \  e ·tate that :  the manufacturer ha\ e to or encouraged to design their electrical 
and e lectronic equi pment that an ha\e bener option for repai r. or p s ible upgrading. 
reuse.  di a embl) . and reC) c l i ng ( acb . 2006 ) .  Fi nancing for management of  \Va t 
from the product. i the be t and \'.·i l l  g ive e ffect to the re ponsib i l i t ie  concepts [or 
the manufacture ( ach . 2006 ) .  
Accord ing t o  Li fe e t  ( 1 993 ) .  E PR st imulu  can be plunk into [our 
component 
I .  Accompl i hment of h igh le\ el  of  reu e.  recyc l i ng and conceming forms for 
reCO\'e I") or repaIr 
2. Change in deci Ion on product design and material s that can be u ed in the 
product 
3 .  Change the design of  the manufacturer for the product and market ing 
goods 
4. O\m i ng the fInancia l  resource 1 11 which it can motivate the waste 
management 
In the Uni ted tates. the orthv,:est Product tewardshi p  Counc i l  (N WPSC) 
ha defined the product stewardship as " An  environmental management strategy that 
means whoe\ er desi gn . produces. se l l s. or uses a product takes responsib i l ity for 
min imiz ing the product's environme ntal impact throughout a l l  tages of the products' 
l i fe cycle" .  The greatest responsi bi l i ty l ies with whoever has the most abi l i ty to affect 
the l i fe cycle  envirollnental impacts of the product ( Nicol and Thompson. 2007 ) ,  
14 
[he defin i t ion \\ hi h ment i  ned abo\ e i cl uding the tak holder in v, hich 
the) are partici pati ng in managing the product throughout the l i fe yc le ( N icol and 
I h mpson. _007 ) .  
, " \\'P de Ji ne and i nc lude the i ncorporation of \, .. a te management 
problem in product method that i add it i  nal l)  repeated b) EPR becau e the 
producer are hnrgeable for their merchandi e throughout the l i fe C) c le .  I n  pract ice 
PR and merchandi e te\\ ard h ip  are tota l ly  d i fferent .  EPR ne d the producer to 
pa) m ne) for the \ a l Lie of ut i l ization of  their  post -consumer \\'aste \\hereas 
merchandi e pot doe n 't �p c i fica l l y  target producer . It depends upon the 
takeholder as an example the cu tomers meet the \'a lue of merchandi e uti l i zation 
( ach . _006).  
Recyc l ing products stewardship is  not \vi thout target whi le the EPR set 
target for uti l izat ion ( ach . 2006) .  The perfect spl i t t ing of responsib i l i t ies beneath 
the merchandise for the takeholders is predicated on the subsequent model : 
producers make ure that as ortment and ut i l ization i nfra tructure i s  in  i tu .  customers 
pay le\  ie and del i ver the product to the gatheri ng purpose. retai l ers partici pate in  
a ortment of  waste and therefore the  Government establ i shes tandards and 
guarantee there are not any free riders ( ach . 2006) .  
2A. 1 Ty pes of respons ib i l i t ies 
Lindhqvist ( 1 992 and 2000) have been categorized the d i fferent types of 
responsibi l it ies  as the fol lows: 
• Economi c  responsibi l ity 
• Physical responsib i l i ty 
• I n format i ,  e fl.: pon ib i l i ty  
• Qv, n�r hi p 
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Th categ li;at ion oC the re pon ib i l i t)  can be defined as  th  fol lo\\ ing tem1S :  
L iabi l i t) re fer to  a re pon ib i l i r\ for \ eri fied em i ronmental damage cau ed 
b\ the mcrchand i _e .  Th extent o f  the l iabi l it) i et b) legi s lat ion ( Lindhqvi st. 2000 ) .  
Econom ical fi nanc ial  re pon ib i l i t)  ugge t that the producer ,,-i l l  cov, l a l l  or 
a ect ion of the C )  t f r c .g. the gathering. u age or final d i sposal of the merchandi e 
for hi produ 1 .  The e co t are procured d i rect l )  by the producer or by a spec ial fee 
( Li ndhq' ist.  2000 ). 
Ph) ical  respon ib i l i t) i ut i l  ized to characterize the systems "where the 
manufacturer th ink a bout at in tervals  where about the particular phl' ical 
management o f  the merchandi e or the impl icat ions of th merchandise.  The 
manufacturer may al 0 retain the possession of h i s  merchandi e tlll'oughout their l i fe 
C) c le o  and con equently even be coupled to the environmental problems with the 
merchand ise .  The producer retains posses ion of the merchandi se tlll'oLlgh leasing of 
the merchandi se ( Li ndhq\' ist. 2000 ) . 
J nfon11at i\  e responsibi l it. sign i fies several potent ial i t ies to extend 
re ponsibi l i ty  for the merchandise by requ i ring the producers to produce data on the 
environmental  properties of the merchandise ( Li ndhqvist ,  2000 ) . 
The d ifferent k i nds  of  respon ib i l i t ies i l lustrate that associate E P R  program 
has to be spec i fic regard to who i s  accountable and what h i s  responsibi l i ty i s  
( Li ndhq\'isL 2000) .  Al location of  responsib i l i ty with i n  the case of EEE has been 
contentious i ssue amongst the varied stakeholders. Most E P R  legis lat ion within the 
electronic business obl i ges a m i x  of economic,  physical  and i n formative 
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rc ponsi bi l i t ic on the produ er ( Lindhqvi 1 .  2000 ) .  The Eol management cal l \\ ith 
the ult i mate holder of th EEE :  he' he can dec ide once and the wa) to d i  card it. in 
ome instan t:S the ult i mate holder might not di card it i n  a ociate em ironmental l )  
sound manner. 0 the nece' it) for i n to and mvarene ( lindhq\ i 1. 2000 ) .  
The economic and ph)  ical re pon ibi l i t ies e sential l) ought not to  b equal ly  
spi lt to  COnli 11l1 ecurit) o f  an inexpensive conect inc lu  ion of  the price \vh ich \va 
inClined in hand l i ng the merchandi e.  the mix  econom ic and physical respon ibi l i ty 
a lso be proport ioned . The management of  the ystems organization hold the 
tal-.eholder l iable for the value component. This  bui lds i ncenti ves for pnce 
imprQ\ ement and enhancements into the merchandi e s} tem ( lindhqvi t .  2000) .  I n  
point of  fact.  the haring of  re ponsib i l i t ies on  a sociate equitable basis i sn't a 
traightfom ard ta k .  E PR d i \'ides the re ponsibi l i t ie as per the action from the 
ul t imate holder of the E E E  to the env ironmenta l ly  sound di posa! . The responsibi l it ies 
a returning E -wa te for eparate col l ection to the final holder. taking-back or returned 
E-\\a te to the d i stributor. col lection of E-waste producer. management of col l ection 
point and authorities. producers. tran ferri ng of  E-wa te from col l ection points to the 
di tributor. authorit ies. treatment producer and recovery producer ( lindhqvist .  2000 ) .  
E ffect ive poi nts have been shown i n  EPR:  
• The end of l i fe of the product as waste generated are having specific  focus 
• Defining the re ponsibi l i ty from the financial  point of viev; regarding to 
col lection. transportation. and recycl ing of  their products 
• I t  shows c learly the wel l  set and meaningful for the col lecting and recyc l i ng 
targets 
• Recyc l ing from waste to energy technologies are di fferent iated clearly 
• 1 he L:nforcement me han i  m i paIt of  EPR program a wel l  a reponing 
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• L PR ha, al 0 mot i ,  ation for manufacturer to produce the ir  products \\ ith re -
u�e and rec) c l ing, and farther more the moti \ ation f r the consumers to return the ir  
used produ ts ( Li ndhq\ i 1 .  2000 ) 
2A.2 Benefi t s  of E P R  
rh princip le o f  E P R  and trategy are to reduce the total em ironmental 
impact and to prote t the em i ronment. The producer of the products has the 
respon ib i l it) for th \\ hole product l i fe cyc le ,  and respect to the products taking­
bad. b) rec) c l ing and final d i  posa l .  EPR benefits are many and can be useful for 
manufacturer. municipal i ty , em'i ronmental and ocietal benefits .  ome of the benefit 
are di scu sed belo\\ ( Toj o et a l . .  2006) .  
2 A.3 Benefi t  to pr'oducer 
Encouragement of  product cha in management that offers the probab i l i t ies for 
c losing materia l  l oops. C lo  i ng of materia l  loops result i n  advanced efficient and 
effective u e of natural resources: as lesser re ources would be needed with i n  t he 
production methods ( Tojo et a l . .  2006) .  The responsibi l i t ies have extended to 
producers for the management of waste from mobi le phone a a result  of reuse and 
recyc l ing ( Toj o et a I . .  2006 ) .  
Foster integrated environmental management as EPR l ays stress o n  the 
product l i fe cycle. these can offer feedback l oop from dO\\TIstream ( end -of- l i fe 
management ) to upstream ( design of  products) .  TIl i s  can a lso mirumize the associated 
prices of end-of- l i fe management because the products are going to be designed for 
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re � c labi J it) . d i mant l ing and ea e E L management ( Tojo e t  a1 . .  2006 ) Foster can 
prom te ec nom ic and mpeti t i,e producing. 
'\ l u n ic ipa l i t ie  
• Tak ing the rc ponsibi l it) for the ll1unic ipal i t ie  v, i l l  make the burden Ie . I t  fom1 the 
li nanc ial  and ph) ica l  burd n upon \\ a te manag ment authori t ie as the manufacturer 
\\ i l l  take the burden in t ad oC the t11un ic ipa l i t ie ( Tojo et aI . ,  2006 ) .  
E n v i ronmenta l  benefit 
• Ih em i roJUllental impact \\ i l l  be les a i t  \\ a a oc iated \'vith the fi nal d i sposal of 
the products. 
• The 111 thods that lead to reuse and refurbi shment of  the products wi l l  i ncrease l i fe 
t ime of the product which lead into Ie s environmental i mpacts. 
• Lm\ ering the use of hazardous chemical i n  the product a the manufacturer to give 
c leaner production ( Tojo et a 1 . .  2006) .  
ocietal  benefit 
• E ncourage and cult ivate the cul ture of use and recyc le  of product that 
ucce s iwly i mpro\"es the look for d i smant l i ng 
• urtming product recyc le  and use that uccessi vely demand for the event of 
col lection/recyc l i ng technology 
• I mprove relat ionsh i p  bet\veen the conul1uni t ies  as shoppers and a lso the 
producers of the product 
• Reduction in  waste management pnce and in flated potency of v;aste 
management practices owing to the involvement of personal actors (Toj o  et a! . .  2006) .  
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E P R  Pol icy i n  trument  
I PR could be a pol icy pr In  i ple that pr  mote total l i fe cyc le  em i ronmental 
enhancement · of pr duct ) tem . I t  can be done b) extending the re ponsibi l i t ie of 
the manufacturer of the merchandi e to \ aried omponent of the product " l i fe cy c le. 
and c. pec ia l l )  to the take-back rcco\ ery and fi nal di spo al  ( LindhqvisL 2000 ). The 
under tanding or - PR from the d iinit i  n captures the \'ari abi l i ty of instruments that 
ma) be enror d as EPR programs ( Toj o et aL 2006 ). The EPR in trument \\; 11 \'a l) 
from bod) in'tnllllent . economic instruments and informati ve instrum nts. 
EPR program umemarkably adopt one p l ic)' in  trument to real ize uppo ed 
re. ult  . The pol icy in trument a l so can be appl ied in non EPR instruments a they're 
not inherently E PR  oriented ( Manomaivibool et a ! . .  2009 ) .  E lements of a number of  
the  EPR pol iC) i n  trwl1ents have a lready been mentioned . The in truments are 
categorized a nece aD in trwnents or vol untary instrument reckoning on the 
amount of coerci vene s ( Toj o et a1 . .  �006 ). The neces ary i n it iat ives area unit 
enforced b) legi  1ation that compe l s  al l  actor concemed to ful fi l l  the expl ic i t  
nece ities wherea the \'o l untar), in i t iat ive is left to the actors to l i ne up the goal and 
attempts to real i ze them.  t present i n  Kenya i predicated on the vol untary in i tiat ive 
of  corporations as there's no regulation encompassing EPR (Tojo et a! . .  2006). 
2AA Com ponents  of E P R  policy in t ru me n ts 
A pol icy  princip le  i s  the basi s  for choosing the combo of pol icy i nstruments 
that area unit to be uti l i zed in a se lec ted case ( Lindhqvist .  2000 ). It a l  0 provides the 
assorted E P R  pol icy instruments and the ir  applicabi l i ty to the assorted waste stream . 
the stage at that they're app l i cable withi n  the product cha in .  the assorted responses to 
the poUcy i nstrument and a lso the implement ing body. L indhqvist ( 2000 ) poi nts out 
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the role o r E PR i to ITer d irect ion for a \\ a) the combo of pol icy in truments during 
thi fie ld ma) be wel l  on Iigured and to be ec nomical ( Toj et a 1 . .  2006 ), 
2.5 Wa tc in Abu Dhabi  E m i rate 
tat ist ic enter i the gO\-ernm nt agen ) in  the E that 0\�11 a l l  wa te 
'tat ist ic , Th \\ a te i c Ia ' i fied into t\\ O  categ n s \\ hich are non -hazardous and 
hazard U' ,  The fi r't one is defi ned a \\'a te materia ls  that are not accompani ed by 
hazardou� em i ronmental pr blem , t the ame t ime.  fac i l i tate can di spo e wa te in  
a . aie manner for em irolUl1enta l .  uch a construction and demol it ion activi t ies. 
i ndu tria l . commercial  and agri cul tural act iv i t} . Hazardous wa te which is detlned as 
a \va t con i t of medical \\ aste and it vital ity. The total vol u me of such ,,'aste \;vas 
around 82 . 7  thou and ton in 20 1 3 , Whi le the tati stic ho\\'s that 32% of hazardou 
o l id \\ a te "'ere dumped to landfi l l s .  The tati stic 1 11 year 20 1 3  sho\\' that the 
quanl i t ie  of hazard and non-hazard waste in Emirate of bu Dhabi and l A in  wa 
about 1 1 . 9 m i l l i  n tons. Out of v.:h ich, and non-hazardou \,>,'aste accounted for 99.6° 0 . 
The amoli1t o f hazardou ", .. aste \va sma l l  percentage i .e .  up to about 0..+% only.  
ol id waste generation quanti fy i ts  emerging v,'aste i n  the Emirate of Abu 
Dhabi b) ource and act i vit) of economic, a lso i l l ustrates the change emerging 
between the two periods from 2009 to 20 1 3 . where the total quantum of i ncreased 
waste i s  about 20.9°'0. and the dai ly per person of munic ipal  waste was approximately 
1 . 7 kg / day. 
The management and methods for the d isposal of waste by recyc l i ng has 
i ncrea ed from 23 .6% in ( 2009 ) to 27% in ( 20 1 3 )  compared to the amount of waste 
arisi ng for the same years. The rate of sol i d  waste a lso rose from 1 . 7% to 3 .9% for the 
same years. 
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On the other hand. th £ -wa te wa not mentioned on the stati t ic or on the 
de fi ni t ion that appear in  the tat i t ic center. The outcome of the art ic le about E -\\ a  te 
management i n  AE indi ate that there is n 0 11ic ial stat i stic data about E-\l-,:a teo 
o ing back to 2009. Al lam tudied E-\\ a  te M anagement Practice in  Arab � � 
Region and d i scu cd ome infOlmatiol1 about U £ and about col lection of the u ed 
mobi le  phone and banerie for recyc l i ng purpo e . That stud) concl ude that AE \\ as 
al 0 concentrat ing on \\"a te tream ( l 1am. 2009 ) .  
There are man) pol ic ie  . regu lation and rule for E-\\ aste that are under stud) 
in the de\e lopm I1t countries. l ike Uni ted Arab Emi 1'at is,  in  20 1 2  an art ic le mention 
that U. .E haye a\ ai l abJe sol i d  v\  a te i nyentory but they haye no spec ific £ -\\"aste 
inventor) i n  \\"bich a national legislat ion is p lanned and being prepared for this i ues 
( hebade et a I . ,  20 1 2 ) .  
On the other hand. Abu Dhabi emirate has many land fi l l s. 24  of  them are 
officiaL a hO\\11 i n  Fi gure 1 .  Meanwhi le  many other unoffic ial damping si te a lso 
exi  t i n  AD ( Fi gure 2 ) .  
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Fi gure 1 :  Officia l  d i  po a l  ite and \\ a te fac i l i t ie i n  Abu Dhabi emirate ( AD. 
2 0 1 2 )  
• Ot5posal SIte 
Figure 2 :  U noffic ial d i sposal sites i n  Abu Dhabi emirate ( EAD. 20 1 2 )  
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In  l rAE.  con umer. pent more than 1 3  bi l l ion dirham on e lectronic in 201 2 
\\ hich i s  considered a huge amount of  the con umer budget ( Dubai chamber. 20 1 2 ) .  
� 1cal1\\ h i le. t r I: i - one or th " orld '  100\ est l i fe expectanC) of  electronic thi 
ma) be for many rea on uch a the lov. co -I  of  the ne\\ electric  and electronic device 
and the high i ncome level for mo t of the populati n in  U . And at the ame t im 
thi ma) be an indi at  r of lo\.\ U\\ arene [ E-\\"a te po l lution in among peopl . 
Con -umer. i n  l AE change their martphone _ on a\ erage. eVel) t \\0 years \\ hich 
ma) be le-- than the hal f  l i fe ti me for tl1 cel l phone. mil nov, . about 90°'0 of them 
haw never recyc led their phones; placing the country among the top -per perSOll- E ­
\\ a te produ er  ( Dubai chamber. 20 1 2 ) . 
I n  20 1 3 , Bu i ne Monitor Internat ional found that handset i n  AE ales 
reache about 1 .68 bi l l i on D, More than t Ius. they spend about '+ . 1 bi l l ion U D per 
) ear on buying new lectronics ( Abba . 20 1 .+ ) . In  UAE. E -waste is dwnping i nto 
landti l l  . Improper d i  po a l  of E -\\'aste and unscient ific  methods of E-waste di sposal 
ma) cau e eri ous heal th and pol lut ion problems. Although E -waste ma) represent 
less than 5°'0 o f  total waste d iscarded i nto land fi l l s  in  the world ( Nami as. 20 1 3 ) . 
A a re u l t  of gro�1h the i n formation and commi seration tec lu10[ogy i ncreased 
the u e of electronics and electrical equipment to meet the i nter t of people ( Chehade 
et a 1 . .  2 0 1 2 :  Wanja u. 20 1 1 :  Tanskanen,  2 0 1 2 ) especia l ly i n  . A . E  (Chehade e t  a1 . ,  
20 1 2 ). These e lectrica l  tools i nc l ude communicat ion products, broadcast and 
television products. computers and other ( J ian.  20 1 2 ) .  As a resul t  of thi interest 
changes i n  market appears. especia l ly  with mobi le  phones which were rapidly adopted 
on the worldwide. I n  20 1 0. the average rate of subscli ption for mobi le  phone was 78 
for every 1 00 inhabitants (Wanj au, 20 1 1 )  throughout the world .  It i s  a lso reported 97 
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. ub cri pt ion for III bile phone [or eyer) 1 00 inhabi tant i n  the \\ orld ( Wik ipedia. 
20 1. :- ). 
F-\\ aste i igni ficantl) hazardou . a it c nta i n  a lot of hazard u tox ic 
component l i ke: hea\ metal and ham1 ful hemical . ( Lead. cadmium. mercur) . 
chr mium. pol: chlori natcd bipben) I ( P  B ) )  etc . ( O\\ i \ ed) and MinaI . 20 1 2 ; 
,'ch luep et al . .  _009: Rao. 2 0 1 4 ) . 0 that the E -v·;aste c uld cau e i lTever ible damage 
to the groundwatl:r. a i r. and o i l .  I lence. po ing huge t lu'eat to the public health and 
the e l1\ i ronment ( eh hade et al . .  20 1 2; O\\ i \'edy and 1 i ttal . 20 1 2: Rao. 20 1 4 ) .  
tudie in  C i n  2003 . found that i n  the landfi l l . a huge amount o f  heavy metal s 
come from the E-\\'a te ( D\\ ived) and M itta l .  20 1 2 ) .  The huge amount of lead al one 
in E-wa te can cause variou health is ues I ike damage to the central nervous systems. 
cardio\ a cular d i  ea e . and k idney problem in  human ( Rao. 20 1 4 ) .  Ho\ye\'er. by 
u ing the right recyc l i ng ystem to E -waste. damages can be reduced to ome extend 
(D\\'i \ edy and t i na l .  2 0 1 2 ) . mobi l e  phone i a great example of E -waste contents 
and re ource u age i .e .  one mobi le  phone contai n more than 40 elements from the 
periodic table ( Heacock et a 1 . .  20 1 5 ) .  
Dumping E -wa te 1 11 to land fi l l  without bani er may cause leaching of 
hazardou materi al to the groundwater ( Dwi ved) and M itta l .  20 1 2 : J(jdee et a1 . .  
20 1 3 ) . T h i s  leaching ca n  ca u  e a huge problem in  which i t  can  affect the human 
health status ( Dwivedy and MinaI .  20 1 2: J(jdee et a l . .  20 1 3 ) .  A lot of studies has been 
done i n  l eachi ng i nside landfi l l .  the abi l i ty of the hazardous material to reach the 
ground\vater and \vider ecosystem ( J(jdee et a l . .  20 1 3 ) . Huge invest igation were made 
i n  many countries l ike Japan i n  2004. Canada i n  2006. South Africa i n  2009 and other 
countrie  regarding the leach and the resu lts were proving the contami nation of 
hazardous matelial  around the land fi l l  ( J(jdee et a ! . .  20 1 3 ) . 
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World\', ide c -wa te  I i  fe : Ie a e ment i under tud: i n  the pa t decade . 
this i s  hccau e or the em ironmental impact that appear. and 011 the other hand for the 
economic is uc� ( J ain .  2 0 1 2 ) . In man) researche . the object i \ e of E -\\ a le l i fe cycle 
a<.,sessmcnl i s  to reduce the E-\\ a  te and find a proper \\"a) for reusing and recyc l i ng i n  
\\ hich the impact n the em ironment \\ i l l  became Ie ( Jain.  20 1 2 ). The conceptual 
l i fe c\ de of elc trical tool tal1 fr m ra\\ material . production. ales. con umption 
and \\ a te generat ion in \\ hich it reu e or compl ete the c)  cle to treatment and di posal 
to the landfi l led ( J ain .  20 1 2 : 0\\ i wd) and Mi ttaI . 20 1 2 ) .  
Lot of pol ic ie . regulation and rule for E -wa te d i  posal i s  under tudy i n  the 
de\ e lopment countries. l i ke n i ted Arab Emirat is .  I n  2 0 1 2.  an art ic le mentioned that 
ll .A. E  haye avai lable sol id waste i nyentory. but the) have no spec ific E -waste 
i l1 \  entor) in \\ h ich a national l egislation is pl aIUled and being prepared for thi s i ssues 
( Abba . 20 1 -+ ). 
;\ational and i nternational mi t igation for the E -wa te have been i ssued by E­
\\ a te management i n  \\ h ich th y are try ing to reduce the amount of these k inds of 
\,'a teo  b) many \\"a) s l ike :  
• LCA ( Li fe C) c1e Analysi ) 
• ;VrFA ( Material Flow Analys is )  
• fCA ( � fu l t i  Cri teria Analysi ) 
• E PR ( E :\.iended Producer Re ponsib i l i ty )  ( .f ian.  20 1 2 ; Kidee et a1 . .  20 1 3 ) .  
The purpose o f  E- \vaste management i s  to reduce the effect o f  the waste and 
to find environmental friendly a l ternative products. easy to recyc le  or deal with i t  
( Ki dee e t  a l . .  20 1 3 ) ,  
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In 2 0 ]  " . \1a dar In t i tute of c ience and TechnoJog. carried out a stud) on 
l i fe cyc k a e ment for treet l ight techn logie- for minor roads in U AE ( Hadi et a l . .  
20 1 3 ) . ( ther tudicd £-\\ a  te  l i fe C) c le a se ment ( e .g .  Chebade e t  a1 . .  20 1 2 ) . 
Unf< rtunatc l ) . there i - n a\ ai lable tud) of current si tuati n or esti mation of E-w a te 
quanti tie in  U .\ . 
A ':e I1l nt of E-w a te quanti tie depend on the techni que used to fi t re earch 
object i \  es and outcomes. 1 an) u e l i fe span of the product and estimations mainl  y 
depend of the a le quant i t ie- ( hmed et a1 . .  20 1 4 : teubing et a1 . ,  2009: Robin on.  
2009 ) .  Thi way i appropriate i f  the e J l ing  quant i  t ie  are avai labl . However. the 
method of taking per per on u age by using manual d i stributed urveys is u ed in  thi s 
tud) that he lp on dete1111 i n i ng the quanti t ie  i n  u e ( Ool11 man. 20 1 4 ) .  The use of 
i nternet di tr ibuted survey was done before for the arne purposes but in a wider range 
( apbore et a l . .  2009) .  Oth r researchers u ed survey a wel l  as meet ing and 
\york bop ( Amo)'a\\'-O ei et a l . .  20 1 1 ) . 
C h a pt e r  3 :  D a t a  col lect i o n  
3. 1 D a t a  sou rce 
" 1 he data u ed in thi th ha\' be n col lect d from :  
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) . The annual b ok of  EI1 \  i ronmental genc) Abu Dhabi ( En\ ' ironment Agenc) -
Abu Dhabi and The enter f Wa te Management - bu Dhabi . 20 1 5 ) .  
') The amlUal 'tat i ,  t ic from tati t ic  Center in  bu Dhabi hovv in  v" hich the 
number of population in Abu Dhabi emirate during 20 1 2  was u ed ( tati t ic  C ntre -
. bu Dhabi .  20 1 4 ) .  
3 .  Questi llllaire col lected [01111 the publ ic ,  i t  was co i l  cted manual l y  and from a 
\\ eb i te created to dather data fr m the pub l ic ( https :llwww.surveymonk ey.net/ ) . 
4 .  Information from pre\'iou tudie in and around U. . E .  ( Al lam. 2009; 
hehade. _ 0 1 2 : Hadi .  20 1 3 )  
I n  thi  tudy.  no field e t imati 1 1  ha\'e been done. becau e of l ack of informat ion in  
th area of  tudy about E-v,;ast and i t  l andfi l l .  
3 . 2  Study location a n d  ta rget popu la t ion 
The stud) \\ as cam d out in Abu Dhab i .  que tionnaires were conducted 
among both UAE nat ional and expat re ident in the Emirate of Abu Dhabi . 
I ncomplete sur\'eys were excluded . 
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3.3 Que. t ion n a i re 
1 he que tionnai re ha been adopted from a training and reference manual .  
\\ h i  h \\ a dc\  eloped for u proj ect by  \\ I Federal Laboratorie . Thi que t ionnaire 
\\ a de\ cloped to a cc the [-\\a  tc in de\eloping countries ( chJ uep. 20 1 2 ) . ome 
questions w re exc luded from the rigi nal quest iol111u ire because it \\a long -about �O 
pagc - in \\ hich it l11U t be reduced. 0 that this  tud:- i re tricted to only three 
categori s of de tronic i nc luding laptop . de ktop . and mobi le phone in this  stud) . 
The que t ionnaire contained imple que t ions easy for the publ ic ( ppendix  A ) .The 
que l ion ha\ e  been de igned into I X  group a fol low : 
G ro u p  ( 1 ) : que t ion 1 -4 are oc iodemographic quest ion . They \\"ere 
inc luded to ident i fy the age. location. educat ional lew\.  and the total number of 
people in ide the hou ehold of the i nterviewed per on. 
G ro u p  (2 ) :  question 5 - 1 1 exami ne the leve l  of the re pondent ' s  educat ion 
and their U\\'arenes of E-was1e hazard .  
G ro u p  (3 ) :  quest ions  t1:0111 1 2  to 1 9  i ntended to  col lect i nf01111at ion about 
l aptop . Tho e que tions were cho en to a es the current and future quant it ies of 
laptops in the study area. 
G rou p ( -t ) :  quest ion from 20 to 27 i ntended to col lect infomlat ion about 
desktops. Those quest ions \vere chosen to asse s the current and future quantit ies of 
desktops i n  the study area. 
G ro u p  ( 5 ) :  questions from 28 to 3 5  i ntended to col l ect  infomlation about 
mobi le  phones. Those quest ions were chosen to assess the current and future 
quanti t ies of mobi l e  phones i n  the study area. 
G ro u p  (6) :  questions from 36 to 3 8  were about the level of responsibi l i ty and 
awareness of disposing the E -waste. 
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l he que tionnaire \\ a de igned in a website ( http : W\\ \\ . ur\'ey monke) .net 
pec ia l l y  made for de igning and di tributing questioner for the publ i  in  a \\ ide 
range ) in  b th language rabic and Engl i h ( ppendi x ) .  This \\" ebsite wa al 0 
de i gned to hm e un ey that can be ans\\ ered throughout computer. mobi le phone . 
and tablet . Re ult can be analyzed through the ame web i te .  Four way ha\."e been 
done 1'01' di tributing the que t i onnai re :  
1 .  Through emai l i n  \\ hich it \\ a de ign al o i n b th l anguage Arabic and 
Fngl i .  h 
-l .  
Through blackbeny contact i n  \\ hich i t  \ \a more than 600 contacts 
Through \\ hat " up contact in \\ hich it \\ as more than 1 50 contacts 
F inal ly .  through a manual hard COP) for a publ ic through fi-iend vol unteers 
3A Data a naly i 
A database \>" as created in  the website in  which respondents were identified by 
using thei r device I P  Addres . The manual data col lected were stored i n  the same 
\\ eb ite. Data was monitored and then analyzed i n  order to detect uncompleted val ues 
or mi takes i n  data entry .  I ncomplete data were excluded from the website. Almost 
1 39 re ponds "-ere i dent ified without any enor out of 400 responds. 
Calculat ions have been conducted to show the nLU11bers and q uanti t ies of 
l aptops. desk1:ops and mobi les.  The population of Abu Dhabi emirates i about 
2335000 as per Stat istics  Centre ( Statistics Centre - Abu Dhabi .  20 1 4 ) .  
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L i fe pan of  the electron i quipment \\ i l l help  to find out the amount of E -
\\ aste ( Ahmed at e\ . 20 1 4 ) .  Table J ho\\ that the l i fe pan of a l aptop i 4 year . 
de'iktop i:  - year and mobile phone ha th hi ghe.l l i fe pan f 6 year ( Ahmed at e 1 .  
20 1 4 ). 
Table  1 :  \ erage l i fe pan 1 11 year for a laptop. a d sktop. and a mobi le  
phone 
Equipment A \ erage l i fe pan 1 11 years 
Laptop 4 
D sktop 5 
10bi le ph ne 6 
3 1  
C h a p t e r  4 :  Re u l t a n d  D i  c u  i o n  
4 . 1 G roup ( l )  Soc io-dem gra phic  Data  
fbe re ult  of thi tud) are ba ed on 1 39 re pondent to th qu tionnaire .  
Re u l t  or the f i r  t group r que t ion are presented in Fi gure 3 through 7 .  The age 
of the re -p ndent \\ ere from 1 7  to 60 ) ear old. Thi i more or Ie the ame a other 
reported oc io-demographic que t ion for imi lar tudie ( aphore et a l . ,  2009: 
00111111all. 20 1 4) .  bout 420 0 r re pondent \\- ere aged from 3 0  to 3 9  from the total 
number of re p ndent a in  Fi gure "' .  By contra t .  about 470 0 \\"ere from in .  and 
a lmo -t 530 0 \\ ere from bu Dhabi a in Fi gure 4 .  l m o  t 440 0 had Bachelor degree 
and 4 .30 0 d id  n t complete h igh chool a i n  Fi gure 5 .  Fi gure 6 show that the number 
of per on l i \  ing i n  the ame hOllsehold varied from 4 to 6 .  Wherea about 23% of the 
re p nd nts i ndicated that 7 to 9 ind iy idual l i ve in the ame hou ehold.  Fi gure 7 
show that about " 20 0 of the respondent i n dicated that the household monthly  
i ncome i more t han 45 .000 d irhams. \Vhereas. about 8% of the respondents repOIted 
that hOll ehold monthly i ncome was less than 1 7 .000 d irhams. 
• 1 7  or you nge! • 18-20 2 1 -29 ' 30-39 • 40-49 • 50-59 • 60 or older 
Fi gure 3 :  oc io-demographic data_ the age of th respondents i n  years 
• Abu Dhabi  • AI Am 
F igure 4 :  ocio-demographic data_ the locat ion o f  the respondents 
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4.30% 
• Less than h gh school degree 
• H igh school degree or equ iva lent (e .g GEO)  
Some co ege but no degree 
• Assoc ate degree 
• Bache or  degree 
• G r  aduate degree 
4 30% 
Fi gure 5 :  ocio-demographic data, educational level of the respondent 
• 2-3 . 4-6 7-9 · 10-12 • more than 12 
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Figure 6 :  ocio-demographic  data. number o f  persons 1 i  i ng i n  the respondenf s  
house 
• < 15000 • 1 5000 - 25000 25000 - 35000 • 3 5000 - 45000 • > 45000DH 
Fi gure 7 :  ocio-demographic  data. the monthl y  i ncome i n  the hou ehold 
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-t.2 G roup ( 2 )  Lev el  of an arene and backgro u n d  
3 5  
Fi gure .... 8 through 1 1  Um1l13ne r up ( 1 )  of que tion i l l u  trate tbe le\ e l  of 
a\\ arcne � and th educati nal background of the re pond nt arh 70° 0 of the 
re p mdent arc a\\ are of E-\\ a te llazard . 59 .90 0 or re pondent are aware that me 
halardou' jJ'a tion in E-\\ a  te needed a pe ia l  tr atment in order to be arel) 
d i  po cd a in Figure 9 .  9 1 . 2° 0 of the re pondents indicated that \\ aste col lectors 
normal l)  pi  k. up \\ astc from their hou e a hown in  Figure 1 0 . ho\ve\er. 5 1 .8% of 
th 111 i nd icated that the \\ a le col l ector do not pick up E -\\ a te \',; tl1 normal \\ aste as 
_ho\\ 11 in Figure I I . i\ 1eal1\\ h i l  . 7 5 . 80 ° of tll respondents indicated that the CLiHent 
E-\\ aste col lection scheme i not suitable as shovm in  Figure ] 2 .  A si m i l ar research 
i ndicated that 30 .50 0 \\ re aware of danger of E -\va te ( Oomman. 20 1 4 ) .  I n  th i  same 
re earch. i t  \\'a mentioned that above 1 1 . 5 0 ° are aware that that E -wa te needed 
pecial treatment (Oomman. 20 1 4 ) .  
• Yes • N o  
Figure 8 :  Awareness level . Do you know what E -waste o r  waste of electrica l  and 
e lectronic  equipment i s? 
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• Yes • 0 
Fi gure 9 :  \\-arene lewl _ re ) Oll av;are that some hazardoll fract ion i n  E -wa te 
need a specia l  treatment in order to be afel) d i sposed of? 
• Yes • N o  
Fi gure 1 0 : Awareness le\ e l  . Do waste col lectors p ick  up waste a t  your door? 
• Yes • No 
Fi gme 1 1 :  \\ a1'enes level s. Do they pick up E-v\ a  te too? 
• Yes • N o  
F igme 1 2 : Av;areness levels ,  I s  the  current E -waste col l ection suitable to you? 
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�.3 G roup ( 3 )  Laptop a n d  q u a nt i t i e  
Fi gure I ""  rt:prc ent mean number f the l apt p u d in  th  hou ehol d .  Thi 
Jigur indicate ' 2 . 5  laptop are on a\ erage currentl) in  use in  each hOll hold .  Whi le. 
the a\ erage laptop per hOll ehold i one laptop in  India and U 0111a\ at and 
·ambood ir i .  20 I I  ). The nllm ber of laptop per per on can be calc lllated u ing thi 
equat ion:  
Product per per. on = A \erage number of product in th household 
\erag people in the hOll  ehold ( 1 )  
The a\ erage number of per on in the household is calculated to be about 7 
from equat ion ( 2 ). 'Wh i le. the a\ rage people  in  the hou ehold in  U i s  2 .59  and 4 .8  
peopl i n  Ind ia  ( oma\ a t  and amboodi ri .  20 I I  ) .  
The a\ erage number of per ons  in  the household = ( verage per ons in first 
an \\ er of que t ion 4 from que t ionnaire * percentage of respondent for the fir t 
an'\\ er) ..j... ( A\erage person in  second an \\er of question -+ from questionnai re * 
percentage of respondent for the econd answer ) + . . . .  + ( Average persons in  fi fth 
an wer of que tion 4 from que t ionnaire * percentage of respondent for the fi fth 
a ns\\ er).  ( 2 )  
Based on result  shmm in  fi gure 6 .  s ing equation L the average number of  
l aptops current ly  i n  use per person i s  about 0 .35 .  Fi gure 1 3  a lso indicate that 1 . 73 
l aptops per household are not  in  use but  stored at home and 1 .39  laptop per 
hou ehold are not in use but d isposed. Most of the respondent 45 .5% prefer to give or 
e l l  the l aptops to a scrap dealer as shown in Figure 1 4 . 
Figures 1 5  ( a., b. c. d. e )  d i splay the average numbers of laptops in  the 
household according to currently in use. not in use and stored. not in u e and 
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di "po ed. Also the figures d i \  ided accord ing to the inc me of the hOll ebold .  
« 1 : .000. 1 5 .000 - 25 .000. 25 .000 - " 5 .000. " 5 .000 - 4 'i .000. and >45 .000 ) .  The 
fi gure. are near!) imi lar to each other. th hi ghest ch Ice I current l )  i n  use. a that 
the Jo\\ e t ch ice is not in u e and di po ed . 
The ;1\ crage number or laptop currentl) i n  use \HiS the fi r t choice for the 
group \\ ith inc me more than 4 5.000 Dh ( 3 . 1 0 ) .  Whi l  . the grollp or sample v. ith 
salal') Ie s than 1 - .000 Dhs are the lowe t in not in u e and di spo ed \\ i th 0 . 5  score. 
Both , \bu Dhabi and in groups are having almost the ame quantities of 
current l )  i n  u e and the not in use and d ispo ed. From the other hand. the average for 
not in  u e and t red i more in I in as sho\\'n in Figure 1 6  Ca.  b ) .  
F igure 1 7  ( a. b. c. d )  reflect the re lation h ip  bet\\'een a\ erage laptops per 
household and educat ional le\'el as d i \  i ded to current ly in use. stored. and d i sposed. 
The highest choice for current ly  in use was for graduate level of education \vith 2 .82  
core .  Vv11 i le .  i n  tored wa 2 . 8  for h igh school or  Jess. and 1 . 88  in  di sposed for hjgh 
chool or Ie s a lso.  On the other hand. 1 .8 7  for h igh chool or les currently in use. 
1 .-+2 for graduate in  tored. and 1 . _2  for some col l ege but for no  degree and associate 
degree for the d ispo ed were lea t choice in the figures among the group . 
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� 1 00 
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Currently I n  use Not in use but 
Stored at home 
Fi gur 1 " :  umber ot  Laptop per hou e 
Not in use a n d  
d isposed 
• G ive or  sel l  to a scrap dea er • Disposed with domestic waste 
Left of the street • Donated 
• Other 
Figure 1 4 : Percentage of response on the intent ion of stored l aptop 
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Figure 1 5  ( a ) :  umber o f  Laptops per hou ebold with i ncome less than 1 5 .000 
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Fi gure 1 5  ( b ) :  umber o f  Laptops per households , i t h  i ncome 1 5 .000 - 25 .000 
Dhs 
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Fi gure 1 5  ( c ) :  umber o f  Laptop per household with income 25 ,000 - 3 5 .000 
Dh 
2 50 2 .38  
2 .00 
ClI '" ::J 1 . 4 2  0 1 .50 £. 
.... ClI 1 . 12 Co 
.... Q) ..0 1 00 
E ::J 
Z 
.50 
.00 
Cu rrently n use Not in  use but Stored at Not n use but Disposed 
home 
Figure 1 5  Cd) : umber of Laptops per households with income 3 5 ,000 - 45 .000 
Dhs 
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Fi gure 1 5  t e l : umber of Laptop per hou eholds \\.ith i ncome 45 .000 Dhs 
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F i g u re 16 ( a ) :  N u m b e r  of Laptops per h o u s e h o l d s  in Abu D h a b i  a re a  
43  
3 00 
2 50 2 . 4 1  
2 . 02 
2 0" 
<11 VI ::::J 1 .46 0 l sn £ 
... <11 a. 
(jj 1 nn vv .c 
E ::::J 
Z 50 
00 
CJ rrently In use Not In use but Stored at Not I n  use but Disposed 
home 
Fi gure 1 6  ( b) :  umber of Laptops per hou ehold ID 1 Ain area 
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Figure 1 7  ( a ) :  umber o f  Laptops per households with educational level l ess than 
h igh school and h igh school 
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Figure 1 7  ( b) :  Numb r of Laptops per household with educational le\'e l  ome 
col lege but no degree and as ociate degree 
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Figure 1 7  ( c ) :  umber of Laptop per households with educat ional leve l  bachelor 
degree 
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Fi gure 1 7  ( d ) :  Tumb r o f  Laptop per hou ehold \" i t h  educational level graduate 
degre 
-tA G roup ( 4 )  De ktop Computer  q u a n t i t ies 
Figure 1 8  repre ent mean number of the desk 'lOp per hou ehol d .  Thi figure 
ho\\' that about 0 .67 de ktop are currently in u e per hou eho ld. The average 
number per hou ehold i n  I ndia  and U i one desktop ( omavat and amboodiri .  
20 1 1 ) . The calculat ion of de ktop per per on i about 0 . 1 desktops. ame figure 
ind icat that and average of 0 . 3 1 de ktops per household  are not in use but tored at 
horne and 0.9 de ktops were accounted for not in u e and d i sposed in the past. Many 
of the respondents (39 .4°� )  prefer to g ive or e l l  the desk1:op to a scrap dealer as in 
F igure 1 9 . F igures 20 ( a, b,  c .  d.  e) display the average numbers of desktops in the 
household according to current ly  in use. not in use and stored. not in use and 
d ispo ed. A1 0 the figures divided according to the income of the household .  
« 1 5 .000. ] 5 .000 - 25 .000, 25 ,000 - 3 5 .000. 35 ,000 - 45 .000, and >45 ,000 ) .  The 
fi gures are s imi lar to each other. the h ighest choice i s  vaci l l at ing between currently  in 
use and di sposed.  The a\'erage number of desktops currently in  use \ as the first 
47 
choice for the group \\ ith income " 5 .000 - -+ - .000 Dh ( 1 . 1 8 ) .  \\ ni l  . the group of 
sarnpk \\ ith alaI") " 5 .000 - -/. - .000 Dhs are th lo\\ e t in not in u e and di po ed with 
0'-+3 . Both bu Dhabi and in group are ha\ ing d ifferent quanti t ie of current l) 
in  u. c. not in u e and t red and n t in  u e and di spo ed. From the other hand. the 
U\ erage not in II e for both d i po ed and tared are more in 1 11 a ho\', n in 
Fi gure" 2 1  (a. b ) .  
fi gure 22 ( a. b. . d )  reflect the re lation h ip  bet\\ een a\ erage desktop per 
hou ehold and educat ional leyel a d i\ " ided to C UlT ntl) ' in U e. stored. and disposed . 
The h ighie t choice for current ly  in  II e \vas for bachelor Ie el of education with 0.95 
"ore.  'V-.l1i le. i n  tored \\"as 0 .89 for h igh chool or less. and 0 .92 in di spo ed for high 
'chool or Ie a l  o .  On the other hand. 0 . 1 9  for h igh school or less cunentl)' i n  use. 
0 .00 for col lege but no def,rree and a oc iate degree in tored. and 0 .8 1 for some 
bachelor for the d i spo ed were lov. e t choice in the figures among the groups. 
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90 .83 
80 
70 
QI \1\ .60 � 0 . 50 ..r::. ... SO QI Q. ... �o QI � 
E 30 � 
z 
.20 . 17 
10 
00 
Cu rrently In u se N ot In use but Stored at  ot In u se but  Disposed 
home 
48 
Fi gure 20 ( a ) :  umber o f  Desktop per households with income less than 1 5 ,000 
Dhs 
49 
7C 
.63 
60 57 
50 
QI VI 40 � 0 .J:: 
... QI 30 0-
... QI .0 20 E � 
z 
10 
. 00 
00 
Ct. rrent Y In use !\Jot In use but Stored at Not I n  use but Disposed 
home 
igure 20 (b ) :  1 umber of De ktops per hOLi ehold with income 1 5 .000 - 25 .000 
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Figure 20 ( c ) :  umber o f  Desktops per households with income 25 .000 - 3 5 .000 
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Figure 20 ( d ) :  umber of De ktops per hou eho ld with income 35 .000 - 45 .000 
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Figure 20 (e ) :  umber of Desktops per households \vith income 45 .000 Dhs 
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Fi gure 2 1  ( n ) :  j umber of D sktops per household in  bu Dhabi area 
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Figure 2 1  (b ) :  umber of Desk'tops per households i n  Al  Ai n area 
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Figure 22 ( a ) : 'umber o f  De ktop per hou eholds \\ i th educat ional le\'el less than 
h igh chool and h igh school 
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F igure 21 ( b ) :  umber of Desktops per households with educat ional level some 
col lege but no degree and associate degree 
1 00 
9C 
C 
QI 70 VI ::J 0 60 .r:: 
.... QI a. SO 
.... QI .0 40 
E ::J 30 z 
20 
10 
ao 
. 95 
Cu rre'1t 1'1 use 
. 3 5  
Not  r I... se but  5 oled at  
home 
53 
. 8 1  
Not In  u�e but  Disposed 
Figure 22 ( c ) :  umber of  Deshops per household  with educational level 
bach lor degree 
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·t5 G roup ( 5 )  M obile P h ones qua nt i t ies 
Figure 2 3  repre ents mean number of the mobi le  phones in  the household.  
This figure shows that on average about 4.85 mobi les are currently in  u e in each 
S4 
household. \\ hi le.  t\\ O mobi le phone in  I nd ia  and L' per hou eh Id ( ,  oma\ at and 
amboodir i .  2 0 1 1 ) . L ing equation 1 .  thi \\ i l l  re ult in  an a\'erag 0[ 0.69 mobi le  p r 
pel"', n .  r-. 1 eal1\\ hi le. 5 .27  mobi le are not in  use but stored at home. umber of 
111 bi le not in u e and d i  p ed in  the pa t i " .-.f5 mobi l per hou e .  38 .2°� of 
respondt:l1t prefer to gi\ or e l l  the mobi le  to a crap dealer ( Figure 24 ) .  
Figure, 25 ( a. b. c. d.  e )  di p ia) the average number of mobi le  phone in the 
hou ehold according t cWTentl) in u e. not in use and stored. not in u e and 
di po, d. Al  the figure d i \  ided according to the income of the hou ehold.  
(<. 1 5 .000. 1 5 .000 - 25 .000. 25 .000 - 35 .000, 35 ,000 - 45 .000. and >-+5.000 ) .  The 
figure ar imj Jar to each oth r except Fi gure 25 ( b ) .  the highe t choice i for not in  
use and tored. The a\ erage nwnber of mobi le phones cUITently in  use was the first 
choice for the group with i ncome more than 45 .000 Dhs C . 5  1 ) . Whi le, the group of 
ampl with a lar) Ie than 1 � ,000 Dh are the lowest i n  not i n  u e and di sposed with 
( 1 ) . Both Abu Dhabi and I Ain groups are having d i fferent quant i t ies of currently in 
u e, not in use and to red and not in use and di sposed.  From the other hand. the 
average current l y  in u e and not in us but stored are more in  AI  Ain as shown in 
Fi gures 26 (a. b).  Figure 27 ( a.  b. c ,  d) reflect the relationship between average 
mobi le  phones per household  and educat iona l  level as divided to currently in use. 
tored. and d isposed.  The highe t choice for cunent ly in  use was for col lege but no 
degree and a soc iate degree level of education \vi th  5 . 54 core .  Whi le .  in stored "\ as 
6 .65 for high school or less. and 3 . 86 in d i spo ed for graduate . On the other hand. 
-+ .23  for graduate current ly in U e. 4 . 1 4  for graduate a l so in stored, and 3 .05 for some 
bachelor for the d isposed were lowest choice in the figures an10ng the groups. 
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F igure ::t' :  Number of Mobi le  Phone per hou e 
0.80% 
• G ive or Se l l  to a scrap deale r • Dis posed with domestic waste left of the street 
• Donated • Other 
Figure 24 : Percentage of response on the i ntention of stored mobi le  phone 
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Figure 2':- ( a ) :  umber o f  Mobi le Phone per household with i ncome less than 
1 5 .000 Dhs. 
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Figure 25 ( b ) :  umber o f  Mobi l e  Phones per household with i ncome 1 5 ,000 -
25 .000 Dhs i ncome 
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Figure 25 ( c ) :  lumber of 10bile Phones per household Vv ith i ncome 25 ,000 -
35 .000 Dh 
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Figure 25 ( d ) :  umber of Mobi le  Phones per household with i ncome 3 5 .000 -
.+5 .000 Dhs i ncome 
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Figure 25 ( e ) :  'umber of Mobi le  Phones per bou ebold with i ncome 45 .000 Dhs 
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F i gure 26 (a ) :  umber of Mobi le  Phones per household i n  Abu Dhabi area 
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Figure :26 ( b ) :  Lilllber f Mobi l e  Phone per househol d i n  Al  Ain area 
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Figure 2 7  ( a ) :  umber o f  Mobi le Phones per househol d  with educational level 
I e  s than high school and h igh school 
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Fi gure 2 7  ( b ) :  umber or  Mobi le  Phone per household with educational level 
some col lege but no degree and as oc iate degree 
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Fi gure 27 ( c ) :  umber o f  Mobi le Phone per household with level bac helor 
degree 
6 1  
4 30 
4 . 2 3  
4 ",0 4 . 1 4  
<lI III 4 10 :J 0 .c 4 0C ... <lI C. 
... <lI 3 90 3.86 .D 
E :J 
Z 3 80 
3.70 
3 bO 
Cu rref'tl n use Not In  use but Star ed at N ot In  use bu Disposed 
home 
Figure 27 ( d ) :  umber o f  Mobi le  Phone per hOli ehold with educational I \ el 
graduate degree . 
.. 1 .6 G roup (6 )  A" a rene s of D i  pos ing 
Table :2 repre ent s  the leve l  of re ponsib i l ity and mvarenes of di spo ing the 
E -wa teo 10  t of the re pondent ( 78 . 7% )  prefer to di spose E-waste to the waste 
col lector for free if it \yi l l  be di posed safe ly  to the envirom11ent .  
Table 2:  The feel  of re pons ib i l ity and awareness of d i  posing 
Would  you give out  y o u r  E-w aste to the w aste col lectors for free i f  you 
cou l d  be u re that  the  w aste w i l l  be wel l  ta ken c a re of i n  a w ay that  is  usefu l  
a n d  t h a t  doe not pol l u te the env ironment? 
An  we r  Option 
YE 
�o 
Re ponse 
Percent 
7 8 . 7% 
2 1 .3% 
Response 
Count  
1 00 
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4.7  Q u a n t i t ie of pr duct  c u r re n t ly i n  u e i n  b u  Dhabi 
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.' i nce n data is a\ a i lable ab ut -\\ a te quant i t ie  in U E. the ur\'e\ " ere 
u cd to obta in  an e timnti n f the "e quant i t ie . F igure 2 8 .  29 and 30 repr sent the 
e. t imatcd quantit ic In bu Dhabi Emirate for the three product laptops. de ktop . 
and mobi le  phone . re pect iwl) . The quant i t ie  mentioned \"ere alculated by 
mult ipl) ing the I opulat ion of Abu Dhabi - m i rale \\i lh the a\'erage number per per on 
for each product II i ng eq uat ion 2 .  The quantit ie are calculated for the three 
categorie : namel) . cur rently i n  u e.  tored. and di po ed . 
E t imated number of product = umber of populat ion * product per per on ( 3 )  
The C WTent number o f  laptops i n  u e per person i s  0 . 35 .  and by using equation 
, the e t imated total number in u e can be alculated to be 827.000 laptops in Abu 
Dhabi emirate. For the tored laptops. the e timated number in Abu Dhabi is 5 77.000 
l aptops. r-. 1eal1\\ hi Je .  the sti mated number of the di sposed laptops is 464.000 a i n  
F igure 28 .  
• Cu rrently In  Use • N ot In Use but Stored at home Not In  Use and D isposed 
Figure 2 8 :  Est imated quant i t ies of l aptops in Abu Dhabi Emirate 
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On the ther hand. the nwnber of de kt p i found Ie than laptop per 
person. fhe ClIlTl.:nt per peLon \ a lue i 0. 1 de J..10p as indicated belore .  The 
c'ti mated quant i ty of curr ntl) in u deskt p in bu Dhabi i eq ual to 223.000. The 
e-ti muted number of the d kt p not in u e but tored at home mai ler. about 
1 03 .000. \\'herea . the number f di po ed desktop is  3 00.000. a sho\'\l1 in  Fi gure 
29. Thi mean that de ktop \\ ere on the market for a long t ime. and it s ems to be 
de rea ' ing in u e be au e they are r pl aced by the laptops and mobi le phones as v, el l 
a other de\ ice . 
• Cu rrel'tly In  Use • Not In  Use but Stored at  home Not n Use a nd Disposed 
Fi gure �9 : E t imated De ktops quant i t ie  in  Abu Dhabi Emirate 
When compared with other products. mobi les have the hi ghest quant i ties  in al l 
categories i nc l uding the currently i n  use. stored. and d i sposed. Currently 1 ,6 1 8 .000 
mobi les are i n  use in Abu Dhabi emirate . The est imated stored quant ity i s  about 
1 .758.000 mobi les .  Final ly.  the di posed number of mobi l e  phones quant i fied to be 
about 1 J 5 1 .000. Figure 30 shows the numbers of mobi le  in  a l l  three categories. The 
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highe t number of t red product i for m bi le i nce the::. 11  n11a l l )  contain ph to 
of rami l )  member r the u 'er, Hen e, man) pe pIe prefi r to keep thei r old mobi le  at 
home. 
• Cu rre'ltty n Lse • Not In  Use but Stored at home Not In Use a nd Disposed 
Figure 3 0 :  E t imated quantit ie of mobi le  phone in Abu Dhabi Emirate 
.t.8 E t imat ion  of c u r r  n t  -\\ a te q u a n t i t ie  i n  b u  Dhabi  
6 5  
, 0 offic ia l  data i a\ ai lable in bu  Dhabi . or  i n  Ll . about quantit ie of E-
\\ a t� .  1 he  que 'tionnaire un e) \\ a u d to e t imate the e quantitie . Fi gure 3 1  
repre -ent' the number [ product that were di po ed in Abu Dhabi emirate. The 
number of mobi le ph me hold '  th fi r t pIa e in te1111 of quantity \, hich i esti mated 
to b around 1 . 1 5 1 .000 foi l  " ed by 464 .000 laptop and 300.000 de ktops. 
• Laptops • Desktops Mobiles 
Fi gure 3 1 :  E st imated E -waste in Abu Dhabi Emirate in the l ast period 
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-t .9 Foreca t ing of fu tu re prod uct  a n d  E-\V a te q u a nt i t ie 
h)reca t ing the quantit ie of \va te req uire popu lation foreca t ing a we l l  a 
hO\\ 11 in  table 3 ( Depal1ment of Tran port . 20 1 5 ) . Figur "' 2  indi ate i l1crea e in the 
number of products u�cd in the future .  Thi \\ i l l  re ult in increase of the Illunber of 
produ ts that \\ i l l  be used.  In 2020 the number of  l aptops. desk10p . and mobi l e  
phone \\ 1 1 1  be 1 . 1 "' � .000. 306.000 and 1 .2 1 8 .000. re p ct iwl)  ( Table 3 ) . 
phone 
3500000 
3000000 
2500000 
� 2000000 .!J 
E 
3199000 
1636000 
.. ::l 1500000 z 1 1 34000 
1385000 
• 
:000000 • 
500000 306000 
374000 442000 
o 
2020 2025 
Year 
2030 
� Laptops � Desktops � Mobde p hones 
F igure 3 1 :  Forecast i ng of  future quantit ies of products 
Table 3 :  Foreca ting of future quant i t ies of l aptops. desktops mobi le  
Year Population 
1010 320 1 000 
1025 3 909000 
1030 46 1 7000 
Laptops Desktops Mobi le  phones 
1 1 34000 306000 22 1 8000 
1 3 85000 3 74000 1 708000 
1 63 6000 442000 3 1 99000 
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ince the laptop l i fe pan i . 4 year . a mentioned befor . the currentl) in  u e 
laptops \\ i l l  become E-\\ a te i n  4 ) ear . Table -+ repre ent th foreca ted E-\\ a  te 
quantit ies of laptop . Re ·ult. for the de ktop . with l i fe pan of 5 ) ear . foreca ted E ­
\\ aste quant it ie are h \\ n i n  Tabl e 5 .  I t  �ho\\ that the number of de ktop to 
hecome \\ a, te in 2025 i 306.000. Final l ) . for mobi le phone the l i fe pan i s  6 year 
a '  mentioned hefore . The e t imated quantit ie o f  mobi le  phones E -\ \a te quantity i s  
mentioned i n  Table 6. 
Table 4: Foreca t ing of Cutur E-\;>,'aste quantit ies of l aptops 
Y ar Laptops Populat ion 
2024 
2029 
2034 
1 . 1 34.000 
1 .3 8 5 .000 
1 .6" 6.000 
3 .20 1 .000 
3 .909.000 
-+.6 1 7.000 
Table 5 :  Foreca t i ng of futur E-\',:a te quanti t ies of de ktops 
year De ktops Populat ion 
2025 
2030 
203 5 
3 06.000 
3 74.000 
442 .000 
3 .20 ] ,000 
3 ,909.000 
4.6 1 7 .000 
Table 6: Forecast ing of future E -waste quantit ies of mobi le  phones 
Years Mobi le  phones Populat ion 
2026 
203 1 
2036 
2 .2 1 8 .000 
2.708.000 
3 . 1 99.000 
3 .20 1 .000 
3 .909.000 
4,6 1 7,000 
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1 able 7 repre ent the future wa te for 1h three produ l o I n 2 0 1 90 th nW11ber 
of laptops \\ a tl; \\ i l l  reach 827.00 0 The e ti mated de ktop wa te \\i l l  be 220 \000 in  
20200  Fina J l )  1 .6 1 8.000 mobi le phone \\ i l l  be  c n idered a \\ aste i n  202 1 .  
Table 7 :  Future E-\\ a te for the CUITent pr du ts that a\ a i labJe \\ i 1h the 
re pondent 
\ erage l i fe pan CUITent Products Products wi l l  
l J1 ) ear Quantit ie be E-w aste in 
Laptop 4 827.000 20 1 9  
De ktop 5 223 .000 2020 
Mob i l e  phone 6 1 .6 1 8 .000 202 1 
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C h a pt e r  5 :  E-w a te M a n agem e n t  
I- Ie trical and electronic \\ a t equi pment di p a l  i hard to deal \\ith. 
final tep to [-\\ a  tt.:: i .;; damping becaus the reu e and re ) c le  cannot be u ed becau e 
the equipment reach the end f l i fe and it i not u eful for anybody an) more 
( \\-anjau. 2 0 1 1 ) . The t x ic  content made the \\ a te danger for the media in  tach \',i th 
( \'adoudi et aL _0 1 5 ) .  For e:-.ample the mobi le phone hm e 40 e lements from the 
parodic table .  thi can made dang r becau e the degradation of ome element are too 
long and cau e some h £lith i ue t l i v ing th ings or damage the environment 
( l leacod.. et a ! . .  20 1 - : adoudi et a 1 . .  20 1 5 ) . eal1\\"h i le  tho e metal wi l l  go through 
the ground In) er reaching the groundwater. As mention before E-waste have hea\ . 
metal . i f  tho e hea,,), metal reach the groundwater it \\'i l l  be a d i saster as the heal th 
c n equence from u ing or drinking the \\ ater contam inated with ( Dwiwdy and 
1 i ttaL 20 1 2 : Kidee et a l . .  20 1 3 ) ,  U ing the water can made the ac cumulation on trees 
a the animal \\ i l l  u e the tree a feeding or the human them el ves \\'ither d i rect 
feed ing or indirect fe d i ng ( Kidee et a1 . . _0 1 3 ) .  
5. 1  E t imation of landfi l l  ize 
Especia l  dea l ing \\ith E -waste must be done ( Shinkwna and Huong. _009 ) .  A 
ome of hazard wa te have e pec ial landfi l l s  a lso E -waste. i n  which the landfi l l s  have 
protection in ca e of any leakages wi l l  happen fonn the waste to the ground ( Lim and 
choenung. 20 1 0).  A specia l  de i gn to land fi l l  is one of the choice can be done 1 11 
Abu Dhabi as a protect ion from E -\ aste contami nation consequences. 
F i rst of a l l .  to design a good or professional land fi l l  for E -waste. quant it ies of 
E-waste must be estimated to now the s ize of the land fi l l  that wi l l  fi t the waste . 
econd thing the design of the land fi l l  i n  which it wi l l  not made the l eakage \yi tber to 
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the ai r. l!round. and \\ at r. Then the material  Ll e mu t be a g od a it \\i l l  sta\ � � -
protect ing the em ironment for a long time i n  \\ hich it \,\ i l l  not affe t the other 
generat ion in thl: future for the ame area. 
Landfi l l  i organized a operat ional pha e in three concept of cel l .  dai ly  
co\ er. and l i ft ( 1a ter and E la, 2008 ) .  The dai l wa te wi l l  overlie into a cel l to be 
'mal l la) cr to sa\ e the area of the landfi l l  f r the future wa teo The cel l  \'o lume 
depend in the quanti t ie of the v. a te in which it could not be buried. so that the 
den 'i t)' mu t be knO\\ n of the \\ <1 te to kl1ov. the vo lume and the waste in which it \\' i l l  
not buried ea  i l )  ( 1a  ter and Ela ,  2008 ) .  Form the other hand, the cover a l  0 must 
be i nc l uded to top the ga e and the other thing in  v" h ich it  wil l  go to the air. Also 
the l i ft  area for tbe future waste must be a lso counted ( Masters and Ela .  2008 ) .  
Table 8 repre e n t  the average \veight of  the studied product : l aptop , de  ktops 
and mobi le phone ( E -wa te guide. 20 1 5 ) 
Table 8 :  The a\ erage weight of  the products i n  Kg 
Product A verage weight in kg 
Laptop Computer 3 . 5  
De ktop Computer 9.9 
110bi le  Phone 0 . 1 
7 1  
I n  1 able 7.  th future E-\\ a te for the CUlTent product that a\ ai lable v, i th th 
n.: pondent in \\ hi h i t \\ i l l  produced in 20 1 9 for laptop . 2020 for de k'1op . 202 1 for 
mobi le phone . 0 that b) u.ing table 8 the quantit ie can be hoy. n a Table 9 .  
Table 9 :  The a\ crage \\ e ight of the pr  ducts quant i t ies in  Kg. per per on .  and per lb  
Product \ crage Rounded Average ol1verted to Com e11ed Year 
Laptop 
De ktop 
;"' 10bi le 
Phone 
\\ c ight in  \\ ighl of  the 
( kg )  quanti t ies ( Kg )  
3 . 5  2 . 89-LOOO 
9 .9  2.207,000 
0. 1 1 6 1 ,000 
per per on to l bs.  
1 .2 2 .6  20 1 9  
0 .9  2020 
0.07 0 . 1 5  202 1 
The vol ume of the waste and l and fi l l  size can be calculated by using Equat ion 
( ..J. )  ( 1aster and Ela .  2008 ) .  with using Table 9 information.  The calculat ion wi l l  be 
for mobi l e  phones for year 202 1 .  l aptop for year 20 1 9  and final ly  for desktops for 
year 2020. I n  t he calculation i t  \\i l l  be assumed that the fol lowing numbers: a l and fi l l  
den ity of 1 .000 lb  /yd3 and one l O-foot l i ft  per year and assuming that 20% of the 
ce l l  vol ume is soi l used for cover and also the population number wi l l  be 233 5000 in  
Abu Dhabi.  
Landfil l  s ize Equat ion : 
V Product = lbs /Year X Populat ion 
Density ( 4 ) 
a lc u lat ion for '\ l obi le  phone:  
Den i t)  
lot-Ilk p11lll1� 0. 1 5  x 1 . 3 3 5 .000 P ople 
1 0001b I) d3 
V \IODlk phone = 268 m3/y ear 
i nce onl) 00 0 of a cel l  in land fi l l .  the yolume of the cel l n eded i s  
cel l  = 3 50.25 yd3/year 
0 .8  
cel l = 4 3 7 . 8 1 25 1d3/year 
V cel l  = 3 '"  5 m3/year 
The area of l i ft  per year at 1 0- ftlyear of depth 
lift = 437 .8 1 15 vd3/year x 17 ft3/yd3 
1 0  ftlyear 
A l i l1 = 1 1 82 ft2/year 
A l i ft  = 1 09 .8  m2/year 
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a l c u lat ion fo r Laptop : 
V lapl(lp�= I b  (Year ;( Population 
Den it)' 
V laptop, = 2 .6  2 .335 .000 people 
1 000lb l) d3 
607 1 : d3 year 
1 11 e ani) 800 0 of a cel l  in land fi l l .  the vol ume of the 11 needed i s  
cell = 607 1 yd3/year 
0 .8  
cd\ = 7 5 89 yd3/year 
V cell  = 580_ m3/year 
The area of l ift  per year at 1 0- ft/year of depth 
A l Ift  = 7589 yd3/year x 17 ft3/vd3 
1 0  ftJyear 
A l Ift = 20490 ft2/year 
A lIft = 1 904 m2/year 
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a lc u l a t ion for De ktop 
V [)�'I..IOP' = lb  Year ' Population 
Densit) 
V D.:,l..lllp, -= 2 x ') . 335 .000 peopl e 
4670 ) d3/year 
3 5 70 m3/year 
ince onl) 800 0 of a cel l  in land fi l l .  t he \'Ol llme of the cel l needed i s  
cell = 4670 )d3/year 
0 .8  
cell = 5 8 3 7  yd3/year 
V cdt = 4463 m3/year 
The area of l i ft  per year at 1 0- ftJyear of depth 
A l ift = 5 8 3 7  yd3/\'ear x 27 ft3/yd3 
1 0  ftlyear 
A l ift = 1 5 76 1 ft2/year 
A l i ft  = 1 464 m2/year 
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5.2  E-" aste \ 1 a n a gement  
\ fanagement of  E-\\ a  te need to be  more car  ful about i t  not l i ke the n0l111a l  
\\ a5te a d me tic \\ a te ( Brigden et  a l . .  2008 ). The gro\\ ing of th i  k ind of \\'a te is  
1 1  01111 al but in  ca e to reduce the qual1t it i  av. arene i the fir t choi e a fir t l ine 
de1iance to reduce the quant it ie . but it wi l l  not ol \·e the problem a expected 
( Brigden et a ! . .  2008 ). At the end of thi \\·a teo i t  ha\ e tho e three wa. s i n  \\ hich it 
\\ i l l  end up in the landfi l l : 
1 .  Reu e. Rt:cyc le .  and Reco\, r 
') E :-.port 
Dump 
The fir t \\ ay i to reu e the product a a second hand use or third etc . 
recycl ing i b) taking the i mportant part of the product a nd use it somewhere e lse to 
be u 'eful again to the con umers. From the other hand. the export ing is one of the 
hoice but it \\i l l  tran fer the problem from y ur country to the other countries 
( Brigden et a ! . .  2008) .  It can be al 0 worse for the other countries becau e the woman 
and chi ldren how \yi l l  work with thi  tran ferred \vaste to fmd out about the wonted 
materia l  from the wa te ( Brigden et aL 2008 ) .  An example in Ghana. they et up a 
fi re to burin the E-\\-aste to ex1ract the \vonted martia l  . th is  way wi l l  affect the 
environment and humans badl y  as smoke. ash. and other melting materia l  in to the 
ground \\ i l l  made the damage ( Brigden et a l . .  2008 ) .  
Damping E -waste needs some design for the landfi l l  as mentioned above and 
can be one of the choices. Another solution can be added to E -waste in the Abu Dhabi 
or UAE in genera l .  in which it is EPR .  From the defi ni t ion mentioned in chapter ( 2 ) .  i t  
i s  c lear that the manufacturing companies are responsible to  recyc le  the final d i spo a l  
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of r-\\ a leo Em ir  nmental con iderati n mu t b acc unted and b) defining EPR. 
RCSPOlls ibi l it ie · can be hi fted frol11 111 lmic ipal i l ie l the producers. Thi \\ i l l  expand 
the re ·ponsibi l it ic  of the manufacturer to th end of  l i fe cycle of  E -\\'a�te ( ach . 
2006 ). 
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C h a pt e r  6:  Co n c l u  ion a n d  Reco m m e n d a t i o n  
6. 1 on l u  ion 
fhe c ncl L! ion of the pn.: ent tud} are I i  ted as 1'01 10\\ 
• Que tionnaire sun e) carried out in  bu Dhabi and l -Ain c i t ie . to col lect 
in� [mation about : oc io-dem graphic pattern, a\\ areness about management of E ­
\\ a'te. quanti t ie o f lapt p , de ktop and m bile pll0nes in thre categorie inc luding 
current l)  in  u e. not in u e but tared. and di spo d in the pa t. The outcomes based 
on thi data were u ed to e t imate the E-\\ aste quanti t ie in  Abu Dhabi .  
• A \'erage number of laptop . desktop and mobi le phones per person are 
esti mated a fol lo\\ : 0 .35 .  0 . ] and 0 .69, respect i vel) . for the product currently i n  
u e :  0 .25 .  0 .04 and 0. 75. re pect ive l) . for the product not in  u but stored at house: 
and 0 .2 .  0 . 1 3  and 0'-+9, re pectivel . .  for the di spo ed product . 
• The e t imated quanti t ie of generated E-wa te in  Abu Dhabi are calculated to 
be L I S  LOOO. 464.000 and 300,000 for mobi les, laptop and desktops. respectively.  
• The future quant it ie of E-waste are predicted ba ed on the l i fe span of the 
each product. They were est imated to be 827,000, 223 ,000 and 1 .6 1 8,000 for laptops, 
desktop . and mobi le  phones, respect ivel  . .  
• 780 0 of respondent were aware about the adver e effects of E -waste and they 
prefer to handle the E-waste to waste col lector if it is to be di sposed in an 
environmental l y  friendly manner. 
• The manufacturing companies are responsible to recycle  the fi nal di sposal of  
E -waste as mention in  E P R  the  responsib i l i t ie can be shi fted from m unic i pa l it ies to 
the producers. 
6.2 Recom mendat ion fo r F u rt he r  Re earch 
The fol lo\\ ing are the recomm ndat ion for future tudie 
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• Futme in\ 'e t igation hould eek to select a larger ample ize to reflect larger 
popul ation from a l l  around AE . 
• Future r ear b ould in l ude more e lectron ic devices/product 
• warene on E -wa te management mu t be impro\·ed through e- eminar or 
l ecture 
• Future im eSl igations should al 0 focu on E -wa te which managed by 
m unic ipa l i tie . 
• The design of E -\ya te landfi l l  mu t be tudied i n  deep to have ui table l andfi l l  
with the country o i l .  
• The q uanti t ie  of the E-\va te i s  growing fa t and i t  wi l l  not be topped. 0 
that, the o lut ion must be made a oon as possible to prevent the world from the 
danger the con equences in future.  
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Questionnaire for Private Consumers - Househofds - for E-Waste 
Assessment of Current and Future Generated E-Waste Quantllies In UAE 
This is survey for a Masters thesis. from U n ited Arab E m i rates University student . to Assess 
Current and Future Generated E-Waste Quant ities in UAE. thank you for participating in this 
survey which wi ll help u s  to study this subject. 
Questionnaire for Private Consumers - Households - for E-Waste 
Introducing question 
What IS your age? 
17 or younger 
18-20 
2 1 -29 
30-39 
40-49 
50-59 
60 or older 
2 In what City do you currently reside? 
AI Am 
Abu Dhabi 
Dubal 
Sha�ah 
Ajman 
RAJ< 
Umm AI Quwam 
84 
3 What IS the highest level of school you have completed or the highest degree you have received? 
Le s than hogh school degree 
High school degree or eQuivalent (e 9 • GED) 
Some college but no degree 
Assocoate degree 
Bachelor degree 
Graduate degree 
4 How many persons live In your household? (please tick) 
2-3 
7-9 
10-12 
more than 12 
Questionnaire for Private Consumers - Households - for E-Waste 
Introducing question 
5 Do you know what e-waste or waste of electrical and electronic equipment is? 
YES 
NO 
6 Are you aware that some hazardous fractions in e-waste need a special treatment in order to be 
safely d isposed of? 
YES 
NO 
7 Do waste collectors pick up waste at your door? 
YES 
NO 
8 Do they pick up e-waste too? 
YES 
NO 
85 
9 Type of waste collected? 
10 Is the current e-waste collection convenient to you? 
YES 
NO 
1 1  What could be Improved? 
Questionnaire for Private Consumers - Households - for E-Waste 
Tracking Laptops 
12 How many Laptops 
Currently In use 
Nol in use but Stored at 
home 
Not In use and dIsposed 
1 3  How many years have you used the Laptops? (From old to new )  
( 1 = First Laptop 2 = second Laptop and so on ) 
2 
3 
4 
5 
6 
86 
14 In what condillon did you buy the Laptops? (From old to new )  
N - New 
U - Used + Workrng 
B - Broken 
( 1 = First Laptop 2 = second Laptop . . . and so on ) 
2 
3 
4 
5 
6 
1 5  How many years do you intend to further use the currently use Laptop? 
2 
3 
4 
5 
6 
1 6 How many years did you store the Laptops ? (From Old To New )  
2 
3 
4 
5 
6 
87 
I 
1 7  What IS the condition of the Laptop when It was stored or disposed ? 
W - worklng 
8 - broken 
F - bro�en but fixable 
2 
3 
4 
5 
6 
1 8  What do you inted to do with stord Laptops ? 
Give or Sell 10 a scrap dealer 
Olspode With domestIC waste 
left of the street 
Donated 
Other 
1 9  If Other please specify 
Questionnaire for Private Consumers · Households · for E·Waste 
Tracking Desktop Computers 
20 How many Desktop Computers 
CurrenUy tn use 
Not In use but Stored at 
home 
Not In use and dISposed 
88 
21 How many years have you used the Desktop Computers? (From old to new ) 
( 1 '" First Desktop Computer 2 '" second Desktop Computer . and so on ) 
2 
3 
5 
6 
22 In what condition did you buy the Desktop Computers? (From old to new )  
N - New 
U - Used + Working 
B - Broken 
( 1 = First Desktop Computer 2 '" second Desktop Computer 
2 
3 
4 
5 
6 
and so on ) 
23. How many years do you intend to further use the currently use Desktop Computers? 
2 
3 
5 
6 
89 
24 How many years did you store the Desktop Computers ? (From Old To New )  
2 
3 
4 
5 
6 
25 What is the condllion of the Desktop Computers when it was stored or disposed ? 
W - worklng 
B - broken 
F - broken but fixable 
2 
3 
4 
5 
6 
26 What do you inted to do with stord Desktop Computers ? 
Give or Sell to a scrap dealer 
Dlspode With domeshc waste 
lell ol ll1e Sireet 
Donated 
Other 
27 If Other please specify 
Questionnaire for Private Consumers - Households - for E-Waste 
Tracking Mobile Phones 
90 
28 How many Mobile Phones 
Currently In use 
at on u e bul Stored at 
home 
01 In use and disposed 
29 How many years have you used the Mobile Phones? (From old to new )  
( 1 = First Mobile Phone, 2 = second Mobile Phone and so on ) 
2 
3 
4 
5 
6 
30 In what condition did you buy the Mobile Phones? (From old to new ) 
N - ew 
U - Used + Working 
B - Broken 
( 1 = First Mobile Phone 2 = second Mobile Phone 
2 
3 
4 
5 
6 
and so on ) 
9 1  
31 How many years do you Intend to further use the currently use Mobile Phones ? 
2 
3 
4 
5 
6 
32 How many years did you store the Mobile Phones? (From Old To New )  
2 
3 
4 
5 
6 
33 What is the condition of the Mobile Phones when it was stored or d isposed ? 
W - working 
B - broken 
F - broken but fixable 
2 
3 
4 
5 
6 
34 What do you Inted to do with stord Mobile Phones? 
Give or Sell to a scrap dealer 
Dlspode With domestic waste 
left of the street 
Donated 
Other 
92 
35 If Other please specify 
Questionnaire for Private Consumers · Households · for E·Waste 
General information 
36 Would you give out your e-waste to the waste collectors for free If you could be sure that the waste 
will be well ta"en care of In a way that IS useful and that does not pollute the environment? 
YES 
NO 
37 If NO Why ? 
38. Do you have further comments or suggestions concerning e-waste management? 
39 What is the monthly income In the household? (please tick) 
< 1 5000 
1 5000 - 25000 
25000 - 3500  
35000 - 45000 
> 45000DH 
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35000 - 4500  
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